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ABSTRACT 
 
Childhood obesity is a leading global public health issue. Chapter One of this 
thesis is a literature review of the evidence concerning the issue of childhood 
obesity and its management. The literature review describes this issue in terms 
of national and international prevalence and trends, health consequences and 
determinants. The literature review examines the evidence to guide effective 
management of childhood obesity.  The role of parents in the management of 
childhood obesity has been identified as a promising area of research and 
specific attention is given to this issue.  
 
This thesis examined the effect of a family-based behavioural treatment 
programme for obesity in 7-11 year olds (The Malaysian Childhood Obesity 
Treatment (MASCOT) Study). The intervention is presented in Chapter Two. 
Families of obese 7-11 year olds in Kuala Lumpur were randomised to either an 
intervention (treatment) or control (no treatment) group. The sample was 
characterised by BMI z-score, health related quality of life reported by 
participants and their parents (PedsQL questionnaire) and objectively measured 
habitual physical activity and sedentary behaviour (Actigraph accelerometry). 
The intervention was delivered over a six month period and between group 
differences in changes over the six month period were examined at this time 
point. The sample size (n=107) was calculated as sufficient to detect an 
estimated difference in the reduction in BMI z-score of-0.25 in over six months 
between groups and the SD of the change in BMI z-score of 0.21, allowing for 
dropout (and with power=90%, significance=95%). The primary outcome was 
change in BMI z-score. This chapter also describes how the MASCOT treatment 
3 
 
programme developed, and describes its content. The Malaysian Childhood 
Obesity Treatment Trial (MASCOT) was a single-blind RCT of a dietetic treatment 
for childhood obesity in children of primary school age (7 to11 years old) in 
Kuala Lumpur, Malaysia. The MASCOT comprising eight sessions, of an 8-hour 
family-centred group treatment programme is described, based on behavioural 
change techniques, covering topics on nutrition, physical activity and sedentary 
as well as parenting skills. All information was directed to parents, the main 
agent of change in which they were responsible for initiating and maintaining 
healthy lifestyle changes with their families. 
 
Outcomes were recorded at baseline and six months, consisting of primary 
outcome indicators (body mass index (BMI) z-score) and secondary outcome 
indicators (weight changes, health-related quality of life (HRQoL) and, habitual 
physical activity and sedentary behaviour) (Chapter Three). Analysis of the 
primary outcome found no significant group differences at the six month time 
point for BMI z-score (intervention: 0.0 (0.7) vs control: 0.1 (0.5), p=0.79). There 
were significant differences between the groups in favour of the intervention 
group in weight changes (intervention: 1.7(2.5) vs control: 3.5(2.0), p<0.001) 
and total parent score for HRQoL (intervention: 4.2(15.5) vs control -3.8(19.3), 
p<0.05). 
 
This thesis also reports complementary studies that examined: 
 the quality of life of obese children compared to pair-matched 
controls of healthy weight (Chapter Four)  and  
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 the physical activity levels and sedentary behaviour of obese children 
in the MASCOT study versus healthy weight children (Chapter Five) 
The study of quality of life (Chapter Four) found significant impairment in all 
HRQoL dimensions (Total score, Physical Health, Psychosocial Health) in the 
obese children compared to healthy weight children (p<0.001, respectively). In 
Chapter Five it was shown that obese children spent more time in sedentary 
behavior (intervention: 90.2% vs control: 87.5%, p<0.001) and less time in MVPA 
(intervention: 0.7% vs control: 1.2%, p<0.001) compared to healthy weight 
children.  
 
Chapter Six concludes the thesis by summarising its results and highlighting how 
they have contributed to the evidence base. Study strengths and limitations are 
described and those weaknesses would be improved by suggesting a few changes 
in the MASCOT programme for future research. 
 
 
 
 
 
 
 
 
 
 
 
5 
 
TABLE OF CONTENTS 
ABSTRACT 2 
TABLE OF CONTENTS 5 
LIST OF TABLES AND FIGURES  15 
ACKNOWLEDGEMENTS 20 
AUTHOR’S DECLARATION 22 
LIST OF PUBLICATIONS 24 
LIST OF ABBREVIATIONS 25 
CHAPTER ONE: LITERATURE REVIEW 27 
1.1 Introduction 27 
1.2 Defining obesity in children   28 
1.3 Childhood obesity prevalence and trends 34 
1.4 The health consequences of childhood obesity 38 
 1.4.1 Introduction 38 
 1.4.2 Psychological consequences of childhood obesity        39 
  1.4.2.1 Quality of life                                                   39 
  1.4.2.2 Self-esteem                                                    46 
 1.4.3 Obesity persistence into adulthood                               47 
 1.4.4 Impact of childhood obesity on mortality in adulthood 50 
 1.4.5 Summary of health consequences of childhood obesity 51 
1.5 Determinants of childhood obesity                                                 52 
 1.5.1 Genetics 53 
 1.5.2 Environmental factors 56 
 1.5.3 Familial influences 58 
  1.5.3.1 Parental feeding 59 
6 
 
  1.5.3.2 Physical activity 61 
  1.5.3.3 Sedentary behaviour 63 
 1.5.4 Summary of determinants of childhood obesity 66 
1.6 Evidence for treatment strategies 67 
 1.6.1 Introduction 67 
 1.6.2 Systematic review-Cochrane Review                            67 
 1.6.3 Clinical Practice Guidelines                                           69 
 1.6.4 Summary of evidence for treatment strategies 72 
1.7 Evidence-base for family-based programmes                                73 
 1.7.1      Summary of evidence-base for family-based programmes 79 
1.8 Malaysia in context                                                                         80 
1.9 Conclusion: Literature review, thesis aims and hypothesis            85 
 1.9.1 Thesis aims                                                                    85 
 1.9.2 Thesis hypothesis                                                          86 
    
CHAPTER TWO: STUDY DESIGN AND METHODOLOGY OF RANDOMISED 
CONTROLLED TRIAL OF MASCOT (MALAYSIAN CHILDHOOD OBESITY 
TREATMENT) PROGRAMME 
87 
2.1 Introduction 87 
2.2 Ethical approval                                                                             87 
2.3 Study design and reporting                                                            87 
 2.3.1 Design 87 
 2.3.2 Target patients                                                               88 
  2.3.2.1 Justification   88 
  2.3.2.2 Study inclusion criteria                                   89 
7 
 
  2.3.2.3 Study exclusion criteria                                  89 
2.4 Study procedure                                                                             89 
 2.4.1 Recruitment 89 
 2.4.2 Consent 90 
 2.4.3 Randomisation and concealment 90 
 2.4.4 Blinding 91 
 2.4.5 Delivery of interventions                                                91 
  2.4.5.1 Intervention group                                          91 
  2.4.5.2 Control group                                                 92 
2.5 Study full description 92 
 2.5.1 Behavioural targets 92 
 2.5.2 Dose of treatment and method of delivery in the MASCOT 
treatment programme 
93 
 2.5.3 Behavioural theory and behaviour change techniques used in 
the MASCOT treatment programme 
94 
  2.5.3.1 Readiness to change and decisional balance as used 
in the MASCOT treatment programme 
95 
  2.5.3.2 Goal setting, contracting and rewards as used in the 
MASCOT treatment programme 
96 
  2.5.3.3 Self-monitoring as used in the MASCOT treatment 
programme 
98 
  2.5.3.4 Problem-solving and preventing relapse as used in 
the MASCOT treatment programme 
101 
 2.5.4 Intervention content and timing in the  MASCOT treatment 
programme 
102 
8 
 
  2.5.4.1 Nutrition education component of the MASCOT 
treatment programme 
102 
  2.5.4.2 Physical activity and sedentary behaviour 
component of the MASCOT treatment programme 
103 
2.6 Retention 104 
2.7 Pilot study 106 
2.8 Outcome measurements                                                                107 
 2.8.1 Height, weight and BMI                                     108 
 2.8.2 Habitual physical activity and sedentary behaviour   109 
 2.8.3 Health-related quality of life                                                                   110
 2.8.4 Socio-demographic information 111 
2.9 Data analysis                                                                                  112 
 2.9.1 Sample size calculation                                                  112 
 2.9.2 Quantitative analysis                                                      112 
  2.9.2.1 Primary analysis: Intention to treat (ITT) analysis                                                  112
  2.9.2.2 Primary analysis: Paired t-test and independent 
sample t-test                                        
113 
  2.9.3.2 Secondary analysis:  Per protocol analysis                                                                 113 
2.10 Discussion 113 
 2.10.1 Strengths of the MASCOT treatment programme 113 
 2.10.2 Limitations of the MASCOT treatment programme 115 
2.11 Conclusion  116 
   
CHAPTER THREE: RESULTS OF THE MASCOT TREATMENT PROGRAMME 118 
3.1 Statistical analysis and power 118 
9 
 
3.2 Results  120 
 3.2.1 Subject recruitment and group allocation 120 
 3.2.2 Adherence to treatment and study protocols 120 
 3.2.3 Socioeconomic status of MASCOT families at baseline 121 
 3.2.4 Child characteristics at baseline 124 
  3.2.4.1 Baseline anthropometric measurements 124 
  3.2.4.2 Baseline habitual physical activity and sedentary 
behaviour 
125 
  3.2.4.3 Baseline health-related quality of life scores 126 
 3.2.5 Changes in primary outcome between groups (intervention 
versus control comparisons) 
128 
  3.2.5.1 Intention-to-treat-analysis 128 
  3.2.5.2 Per-protocol analysis 130 
 3.2.6 Change in primary outcome within groups (changes within 
the intervention group, changes within the control group) 
131 
  3.2.6.1 Intention-to-treat-analysis 131 
  3.2.6.2 Per-protocol analysis 131 
 3.2.7 Secondary outcomes: Objectively measured habitual 
physical activity and sedentary behaviour 
132 
  3.2.7.1 Changes in habitual physical activity and sedentary 
behaviour between groups(intervention versus 
control comparisons) 
132 
  3.2.7.2 Changes in habitual physical activity and sedentary 
behaviour within groups (changes within 
intervention group,    changes within control 
133 
10 
 
group) 
 3.2.8 Secondary outcomes: Health-related quality of life 134 
  3.2.8.1 Changes in health-related quality of life between 
groups (intervention versus control comparisons) 
135 
  3.2.8.2 Changes in health-related quality of life within 
groups (changes within the intervention group, 
changes within control group) 
136 
 3.2.9 Secondary outcomes: Changes in weight 138 
  3.2.9.1 Changes in weight between groups (intervention 
versus control comparisons) 
138 
   3.2.9.1.1 Intention-to-treat analysis 138 
   3.2.9.1.2 Per-protocol analysis 139 
  3.2.9.2 Changes in weight within groups (changes within 
intervention group, changes within control group) 
140 
   3.2.9.2.1 Intention-to-treat analysis 140 
   3.2.9.2.2 Per-protocol analysis 140 
 3.2.10 Secondary outcomes: Changes in height 141 
  3.2.10.1 Changes in height between groups (intervention 
versus control groups comparison) 
141 
  3.2.10.2 Changes in height within groups (changes within 
intervention group, changes within control 
group) 
142 
3.3 Discussion 142 
 3.3.1 Study feasibility 142 
 3.3.2 Baseline characteristics of study participants 143 
11 
 
 3.3.3 Implication of findings 144 
 3.3.4 Comparison with SCOTT study 149 
3.4 Conclusion 152 
   
CHAPTER FOUR: HEALTH-RELATED QUALITY OF LIFE OF OBESE 
CHILDREN IN MALAYSIA 
153 
4.1 Introduction 153 
4.2 Methods of health-related quality of life 153 
 4.2.1 Participants of the HRQoL 154 
 4.2.2 Health-related quality of life questionnaire 155 
 4.2.3 Anthropometric measurements 156 
 4.2.4 Statistical analysis and study power 156 
4.3 Results 157 
 4.3.1 Characteristics of study participants 157 
 4.3.2 Health-related quality of life of obese children 158 
 4.3.3 Health-related quality of life of healthy weight children 160 
 4.3.4 Formal paired comparison of HRQoL between obese and 
healthy weight children 
161 
 4.3.5 Formal paired comparison of HRQoL between obese boys 
and healthy weight boys 
163 
 4.3.6 Formal paired comparison of HRQoL between obese girls 
and healthy weight girls 
164 
4.4 Discussion 164 
4.5 Conclusions 170 
   
12 
 
CHAPTER FIVE: HABITUAL PHYSICAL ACTIVITY AND SEDENTARY 
BEHAVIOUR OF OBESE CHILDREN IN MALAYSIA 
171 
5.1 Introduction 171 
5.2 Methods of the habitual physical activity and sedentary behaviour 
study 
172 
 5.2.1 Participants of the habitual physical activity and sedentary 
behaviour study 
176 
 5.2.2 Objectively measured habitual physical activity and 
sedentary behaviour 
177 
 5.2.3 Anthropometric measurements 178 
 5.2.4 Statistical analysis and study power 178 
5.3 Results of habitual physical activity and sedentary behaviour study 179 
 5.3.1 Characteristics of study participants 179 
 5.3.2 Habitual physical activity and sedentary behaviour of obese 
children   
180 
 5.3.3 Habitual physical activity and sedentary behaviour of healthy 
weight children 
181 
 5.3.4 Formal paired comparison of habitual physical activity and 
sedentary behaviour between obese and healthy weight 
children 
182 
 5.3.5 Formal paired comparison of habitual physical activity and 
sedentary behaviour between obese boys and healthy weight 
boys 
183 
 5.3.6 Formal paired comparison of habitual physical activity and 
sedentary behaviour between obese girls and healthy weight 
184 
13 
 
girls 
5.4 Discussion 185 
5.5 Conclusions 191 
  
CHAPTER SIX: OVERALL DISCUSSION AND CONCLUSIONS 192 
6.1 Introduction 192 
6.2 Reiteration of key findings 193 
6.3 The MASCOT treatment programme 196 
6.4 Comparison with other related studies 199 
 6.4.1 Hughes et al. 199 
 6.4.2 Obesity treatment  study with long-term intervention or 
long-term outcome measures 
202 
 6.4.3 Study with no treatment/waiting list as control group 204 
6.5 Main strengths of the present study 205 
6.6 Main weaknesses of the present study 208 
6.7 Challenges of research in MASCOT study 212 
6.8 Suggested changes to MASCOT studies for future research 214 
 6.8.1 The pilot study 215 
 6.8.2 Training for health professionals 215 
 6.8.3 Structure of the MASCOT protocol 216 
 6.8.4 The qualitative study 217 
 6.8.5 Outcome measurements 218 
6.9 Possible future research 218 
6.10 Conclusions 221 
7.0 References 223 
14 
 
8.0 List of appendices 264 
  Appendix One: Timescale of PhD study  
  Appendix Two: Information sheet  
  Appendix Three: Questionnaire  
  Appendix Four: How to wear accelerometer  
  Appendix Five: Activity belt diary  
  Appendix Six: PedsQL questionnaire  
  Appendix Seven: MASCOT manual  
  Appendix Eight: Puzzle Chart  
  Appendix Nine: Post-pilot questionnaire  
  Appendix Ten: Published papers  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15 
 
LIST OF TABLES AND FIGURES 
 
CHAPTER ONE: Literature Review 
Table 1.1 Classification of weight status according to BMI in Asian Adults 29 
Table 1.2 Recommended BMI cut-off points for body weight classification 
and public health action for Malaysians 
30 
Table 1.3 BMI cut-off points for obese children from various reference 
set data 
32 
Table 1.4 Childhood prevalence (% of population) of overweight 
(including obesity) in selected countries, by WHO region using IOTF 
definitions 
36 
Figure 1.1 Prevalence of Children who are Overweight in Selected 
Countries in the World, from 1967 to 2005 
37 
Table 1.5 Well-established health consequences of childhood obesity 38 
Table 1.6 Summary of relevant studies assessing HRQoL in obesity 
children using PedsQL 4.0 questionnaires child and parent-proxy report 
44 
Table 1.7 Summary of the literature on the longitudinal data examining 
the persistence of childhood obesity into adulthood 
49 
Figure 1.2 The complex web of potential determinants of overweight 
and obesity in children 
52 
Table 1.8 The Angelo Framework 57 
Figure 1.3 Forest Plots on the Treatment of Obesity in children under 12, 
6 months follow-up from the Cochrane Systematic Review 
70 
Figure 1.4 Total population of Malaysia between 1980 to 2010 81 
Figure 1.5 Population distribution by state, Malaysia, 2010 82 
16 
 
Figure 1.6 Level of urbanisation in Malaysia according to state, 2010 83 
Figure 1.7 Changes in sources of dietary in Malaysia, 1961–1997 83 
 
CHAPTER TWO: Study Design and Methodology of the Randomised 
Controlled Trial of MASCOT Programme 
 
Table 2.1 Components of the MASCOT treatment programme 100 
Figure 2.1: Physical activity model provided to parents to guide the 
achievement of MASCOT programme physical activity goals. 
105 
Table 2.2 Summary of the CONSORT criteria reported in this chapter 117 
 
CHAPTER THREE: Results Of The MASCOT Randomised Controlled Trial 
 
Figure 3.1 Flow of participants through the trial 122 
Table 3.1 Socio-economic status of MASCOT families at baseline 123 
Table 3.2 Baseline mean(SD) anthropometric measures and weight status 
of children enrolled in the MASCOT study 
124 
Table 3.3 Baseline mean (SD) physical activity and sedentary behaviour 
levels of children enrolled in the MASCOT study 
125 
Table 3.4 Baseline mean (SD) health-related quality of life scores for 
children (C) and parents (P) enrolled in the MASCOT study 
126 
Table 3.5 Baseline mean (SD) BMI z-score, habitual physical activity and 
sedentary behaviour and health-related quality of life between 
completers vs non-completers 
127 
Table 3.6 Baseline mean (SD) BMI z-score, habitual physical activity and 
sedentary behaviour and health-related quality of life between 
participants who attended the six-month follow-up vs participants who 
129 
17 
 
drop out from the study.  
Table 3.7 Change in BMI z-score from baseline to six months compared 
between groups 
130 
Table 3.8 Changes in BMI z-score compared between groups from 
baseline to six months for completers (treatment group) versus control 
group 
130 
Table 3.9 BMI z-score over time compared within groups 131 
Table 3.10 BMI z-score within groups over time for completers versus 
controls 
132 
Table 3.11 Changes in habitual physical activity and sedentary behaviour 
from baseline to six months by group 
133 
Table 3.12 Habitual physical activity and sedentary behaviour within 
groups over time 
134 
Table 3.13 Change in health-related quality of life scores from baseline 
to six months by group 
136 
Table 3.14 Health-related quality of life within groups over time 137 
Table 3.15 Change in weight from baseline to six months compared 
between groups 
138 
Table 3.16 Change in weight compared between groups from baseline to 
six months for completers (treatment group) versus control group 
139 
Table 3.17 Weight over time compared within groups 140 
Table 3.18 Weight within groups over time for completers versus 
controls 
141 
Table 3.19 Changes in height from baseline to six months compared 
between groups 
141 
18 
 
Table 3.20 Height over time compared within groups 142 
Table 3.21 Comparison of the present MASCOT results with SCOTT study 151 
CHAPTER FOUR: Health-Related Quality Of Life (HRQOL) Of Obese 
Children In Malaysia Compared To Pair-Matched Controls Of Healthy 
Weight Status 
 
Table 4.1 Characteristics of the obese and healthy weight groups in the 
health-related quality of life (HRQoL) study 
158 
Table 4.2 Health-related quality of life scores, median and IQR from the 
child report and parent-proxy report for the obese group 
159 
Table 4.3 Health-related quality of life scores, median and IQR from the 
child report and parent-proxy report for the healthy weight group 
161 
Table 4.4 Paired comparisons of health-related quality of life (HRQoL; 
median IQR) for the healthy weight group vs obese group 
162 
Table 4.5 Paired comparisons of health-related quality of life (HRQoL; 
median IQR-) for the healthy weight boys vs obese boys  
163 
Table 4.6 Paired comparisons of health-related quality of life (HRQoL) 
for the healthy weight girls vs obese girls  
164 
 
CHAPTER FIVE: Habitual Physical Activity and Sedentary Behaviour of 
Obese Children in Malaysia Compared to Pair-Matched Controls of 
Healthy Weight Status 
 
Table 5.1 Summary of relevant studies assessing physical activity levels 
in obese children using accelerometer 
175 
Table 5.2 Characteristics of the pair-matched obese and non-obese 
groups  
179 
19 
 
Table 5.3 Habitual physical activity and sedentary behaviour, median 
(IQR) for the obese group 
180 
Table 5.4 Habitual physical activity and sedentary behaviour, median 
(IQR) for the non-obese group 
181 
Table 5.5 Paired comparisons of habitual physical activity and sedentary 
behaviour (median and IQR) in obese vs non-obese children 
183 
Table 5.6 Paired comparisons of habitual physical activity and sedentary 
behaviour (median IQR) for the healthy weight boys vs obese boys 
184 
Table 5.7 Paired comparisons of habitual physical activity and sedentary 
behaviour (median IQR) for the healthy weight girls vs obese girls 
185 
 
CHAPTER SIX: Overall Discussion and Conclusions 
 
Table 6.1 Summary of key features of obesity treatment recommended 
by good practice recommendation (SIGN 2010, NICE, 2006) 
207 
20 
 
ACKNOWLEDGEMENTS 
 
First of all I would like to express my endless thank you to my supervisor Prof 
John Reilly for being an incredibly supportive supervisor, providing me with the 
precious knowledge, for the continuous guidance and facilitate me with every 
need to finish my thesis. As noted in the thesis declaration (page 19) concept 
and methodology for the thesis were developed jointly by me and by Prof. 
Reilly. I would also like to thank to other members of MASCOT team, Associate 
Prof. Dr. Ruzita, Hana Hamzaid, Nurul Huda, Noorhuda and Hafizatul Huda for 
being a great and supportive team to work with. Additional thanks to the 
research assistant who collected data from healthy controls under my 
supervision as noted in the thesis declaration on page 19. My special thanks to 
Professor John McColl for his helpful advice on the statistical analysis used in 
this thesis  
 
My deepest thank you to all the children, parents and their families who took 
part in the research studies for their interest, commitment and time. I was 
grateful to have undergraduate students who provide manpower for the two 
complementary studies to be conducted and it‟s been a great pleasure to work 
with them. Not to forget staffs of Human Nutrition, University of Glasgow for the 
help and assistance whenever I need.   
 
Thanks to Ministry of Higher Education, Malaysia for the scholarship. Most 
important, to my respected parents Haji Syed Saadun Tarek Wafa and Hajjah 
Raja Nordena, my beloved and wonderful husband Mohd Azmil and my lovely 
daughter, Aliyya, and also my siblings, my everlasting thank you for the love, 
21 
 
care, support, sacrifice, patient and advice throughout my PhD journey. I am in 
debt to everyone and I promise to make you proud of me. Thank you Allah S.W.T 
for giving me the strength to this wonderful journey.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
22 
 
AUTHOR’S DECLARATION 
 
I declare that the work contained in the thesis is my original, and is the work of 
one author Sharifah Wajihah Wafa except otherwise stated. The information 
reported from other authors has been quoted with their names and source of 
publications.  Aspects of the research have been supported by others, as 
indicated.  
 
Development of programme - I developed and designed protocols for 
intervention content and programme materials used in the study alongside Hana 
Hamzaid (dietitian) and Professor John Reilly.  
 
Recruitment - Along with NurHuda Razali (research assistant) I was jointly 
responsible for subject recruitment and retention, screening and baseline 
assessment and the consenting of each family into the study, adhering strictly to 
consent procedures. 
 
Data collection - I was responsible for and carried out every aspect of data 
collection at baseline and the end of programme (6 month). The only exception 
is that some help with the hands on data collection was given by Nathirah and 
Hidayah (research assistants) for data collection in healthy weight children for 
quality of life‟s and physical activity and sedentary behaviour‟s studies (see 
Chapter Five and Six) (insufficient time spent in Malaysia for the PhD research 
made it impossible for me to carry out all of the data collection by myself for 
both additional studies). 
23 
 
Data analysis, Interpretation and Write-up - I have carried out all of the 
statistical analysis and interpretation of the data described in this thesis, and all 
of the writing is my own. I took advice from Professor John J McColl (statistician) 
on appropriate statistical tests and the use of SPSS.  The writing is my own, but 
each chapter has been commented on by Professor John Reilly (supervisor).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
24 
 
LIST OF PUBLICATIONS 
 
Published 
 
Sharifah WW., Nur Hana H., Ruzita AT., Roslee R. & Reilly JJ. The Malaysian 
Childhood Obesity Treatment Trial (MASCOT) (2011). Malaysian Journal of 
Nutrition, 17(2): 229-236- see Appendix Ten (based on Chapter Two) 
 
Wafa SW., Talib RA., Hamzaid NH., McColl JH., Rajikan R., Ng LO., et al. (2011). 
Randomized controlled trial of a good practice approach to treatment of 
childhood obesity in Malaysia: Malaysian Childhood Obesity Treatment Trial 
(MASCOT). International Journal of Pediatric Obesity, 6(2-2): e62-9- see 
Appendix Ten (based on Chapter Three) 
 
Hamzaid H, Talib RA, Azizi NH, Maamor N, Reilly JJ, Wafa SW.(2011). Quality of 
life of obese children in Malaysia. International Journal of Pediatric Obesity, 
6(5-6):450-4- see Appendix Ten (based on Chapter Four) 
 
 
Unpublished manual script based on Chapter Five 
Wafa SW., Hamzaid H., Maamor N., Talib RA., Reilly JJ. Habitual physical 
activity and sedentary behaviour of obese children in Malaysia. 
 
 
 
 
25 
 
LIST OF ABBREVIATIONS 
 
BMI Body Mass Index 
CDC  Centers for Disease Control 
CI Confidence interval 
CONSORT Consolidated standards of reporting trials 
CPM Count per minute 
CSA Computer Science and Applications 
FAO Food and Agriculture and Organisation 
FBBT Family-based behavioral therapy 
HRQoL Health-related quality of life 
IOTF International Obesity Task Force 
ITT Intention-to-treat 
IQ Interquartile 
LEAP Live, Eat and Play 
MASCOT Malaysian Childhood Obesity Treatment 
MEND Mind, Exercise, Nutrition, Do it 
MRC Medical Research Council 
MVPA Moderate-vigorous physical activity 
26 
 
NICE National Institute for Health and Clinical Excellence 
RCT Randomised Controlled Trial 
PedsQL Pediatric Quality of Life Inventory 
SCOTT Scottish Childhood Obesity Treatment Trial 
SD Standard deviation 
SIGN Scottish Intercollegiate Guideline Network 
SPSS Statistical Package for Social Science 
TV Television 
UK United Kingdom 
USA United States of America 
WHO World Health Organisation 
27 
 
CHAPTER ONE 
Literature Review 
 
1.1 Introduction 
Childhood obesity is one of the greatest public health concerns of this 
generation and has implications for the health of children now and in the future 
[1]. The development of childhood obesity results from the interaction of a 
complex set of factors from multiple settings, acting in differing ways 
throughout a child‟s growth [2]. To tackle this problem, over recent years, a 
number of reviews and guidelines have been developed to guide the prevention 
and treatment of obesity in children. While prevention is very important, it does 
not deal with the issue of what can be offered for children already obese. The 
body of evidence on childhood obesity treatment is increasing [3], however, 
surprisingly there is no published evidence on childhood obesity treatment in 
Malaysia.  
 
The MASCOT project was conceived to be an easily reproducible and 
generalisable treatment programme which might be adopted within the Malaysia 
Health system for primary school aged children. As one of the first reported 
RCTs on the treatment of childhood obesity outside the UK, US and, Australia 
and Europe, it is intended to address an important gap in the body of evidence 
on childhood obesity treatment.  
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1.2 Defining obesity in children 
Obesity represents the most common chronic illness of children and adolescents. 
The World Health Organisation has declared obesity as a “worldwide epidemic” 
since the pattern has been repeated in developing countries combined with the 
increase in more developed nations [4]. Obesity in children arises when there is 
an excess of body fat, so ideally measures to determine body fatness should be 
used to diagnose obesity.  However, direct measurement of body fatness is 
usually impractical and at present, there was no clinical method of measuring 
body fatness that has sufficient accuracy, thus, simpler proxies for excessive 
fatness are necessary, particularly in clinical practice [5]. Consistent evidence 
shows that body mass index (BMI) for age and sex is a suitable proxy or surrogate 
measure of fatness that meet two essential criteria: it can identify the fattest 
children adequately, with low–moderate false negative rate and a low false 
positive rate; children and adolescents at high BMI for age are at much greater 
risk of the co-morbidities of obesity [5]. Therefore, the BMI offers a reasonable 
measure of fatness in children and adolescents. 
 
In adults, the universally recognised body mass index (BMI) cut-off point has 
been shown to be a good simple indicator of adiposity to define obesity. There is 
a wide body of evidence that links increasing BMI to increased risk of morbidity 
and mortality in adults [4]. Even though it does not differentiate between 
muscle and fat, BMI in adults correlates with more direct measures of fatness [5] 
and probably provides the best estimation of adiposity of all the calculated 
indices [6]. A BMI 25-29 defines overweight and a BMI of 30 or above defines 
obesity [4] in western adults. However there is much debate over the most 
appropriate BMI cut off points for this definition in Asian populations. In 2000, a 
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proposal was made to redefine the classification of obesity using BMI cut-offs for 
Asian populations (Table 1.1) as there was evidence showing that the risk of co 
morbidities occurs at a lower BMI in Asians [7]. A meta-analysis of population 
data from more than 10 countries showed that the proportion of Asian adults 
with a high risk of type 2 diabetes and cardiovascular disease is substantial at 
BMIs lower than the existing WHO cut-off point for overweight (25kg/m2) [8]. 
 
Table 1.1: Classification of weight status according to BMI in Asian Adults 
Classification BMI (kg/m2) Risk of comorbidities 
Underweight < 18.5 Low (but risk of other clinical problems 
increased 
Normal range  18.5 – 22.9 Average 
Overweight:  > 23.0 Increased 
At Risk 23.0 – 24.9 Increased 
Obese class I  25.0 – 29.9 Moderate 
Obese class II > 30.0 Severe 
Source: WHO [7] 
 
Nevertheless, the WHO Expert Consultation [8] made no attempt to redefine BMI 
cut-off points for each population based on the body composition data and 
agreed that the WHO BMI cut-off points should be retained as international 
classification. The WHO Expert Consultation also suggested that lower BMI action 
points of 23 and 27.5kg/m2, which individual countries could use to define the 
cut-off points for increased risk of their population and to be added as points for 
public health action. The rationale for this approach was as follows: 
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1. The relationship between BMI and risk curves are continuous, hence all 
cut-off points based on risk are arbitrary;  
2. Epidemiology “hard outcomes” such as defined disease were considered 
better than body composition and more meaningful to clinicians and 
policy makers and  
3. BMI versus body composition varies substantially but the variation is not 
consistent across populations and within a given population under 
different social and lifestyle changes over time [8]. 
 
Therefore, the Committee recommended retaining the current WHO 
classification of BMI [4] for adults and at the same time there is a need to have 
the public health action points as recommended by WHO Expert Consultation [8]. 
(Table 1.2)  
 
Table 1.2 Recommended BMI cut-off points for body weight classification and 
public health action for Malaysian adults 
Body weight 
classification 
BMI cut-off points 
definition 
(kg/m2)1 
Comorbidities 
risk 
BMI cut-off points 
for public health 
action2 
Underweight <18.5  <18.5 
Normal range 18.5 to 24.9 Low 18.5 to 22.9 
Overweight  25.0  23.0 to 27.4 
Pre-obese 25.0 to 29.9 Moderate 27.5 to 32.4 
Obese class I 30.0 to 34.9 High 32.5 to 37.4 
Obese class II 35.0 to 39.9 Very High ³ 37.5 
Obese class III  40.0   
1WHO [4]; 2WHO [8] 
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Although the long-term effect of overweight and obesity on morbidity and 
mortality has not yet been well documented, a recent systematic review 
suggests that obesity in childhood is followed by increased risk of serious health 
consequences in adulthood [9]. In children, factors such as growth make 
definition of obesity more complex than adults, and obesity-mortality 
relationships are harder to detect in children than adults. As a result, childhood 
obesity has been defined in various ways in the literature (such as percentage of 
ideal weight, waist circumference, BMI centile and BMI z-score) leading to 
confusion on how to choose an appropriate reference population and how to 
select appropriate cut-off points for defining a child as obese. Moreover, it is 
difficult to directly compare the effectiveness of studies across countries, to 
compare obesity prevalence between countries and to conduct meta-analyses. 
Therefore, there is a need for a valid definition of childhood obesity urgently. 
 
There are a plethora of reference data and charts for BMI in childhood, for 
example the 1990 UK reference, the 2000 CDC Growth Charts and the WHO 
charts. All the references are intended for clinical use in monitoring child‟s 
growth [10]. However, each of the references has different cut-off points to 
define obesity in children (Table 1.3). 
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Table 1.3 BMI cut-off points for obese children from various reference data 
 Reference data Cut-off points 
1. British 1990 Growth reference 95th centile for population 
monitoring, 98th centile for 
clinical assessment. 
2. World Health Organization (WHO) Child 
Growth Standard 
z-score >3 
3. United States Centres for Disease Control and 
prevention (CDC) 2000 growth reference 
>95th centile 
 
The issues of using different definitions or cut-off points has been discussed 
extensively [10]. However, it is not clear yet that any definition is better than 
another although most definitions of childhood obesity are similar in that they 
are based on BMI relative to a reference distribution of BMI for age and sex.  
 
In 1997, the International Obesity Task Force (IOTF) Childhood Obesity Working 
Group developed BMI centiles based on pooled data for children and adolescents 
aged 2-18 years from nationally representative surveys conducted in Brazil, 
Great Britain, Hong Kong, the Netherlands, Singapore and the USA [11] in order 
to facilitate global comparisons of trends in childhood and adolescent obesity 
rates [12]. These „Cole-IOTF‟ international BMI for age reference data are 
practical for allowing obesity rates in different countries to be meaningfully 
compared. However, there is controversy about whether they should be used 
clinically to classify children and adolescents as overweight or obese [13]. There 
are strong arguments in favour of using national, rather than international, 
standards to define childhood and adolescent obesity clinically [13, 14].  
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For example, the Cole-IOTF international BMI reference curves were not 
sufficiently evaluated to determine their validity for obesity classification in 
children and adolescents, unlike national BMI reference data in the US and in the 
UK that have been around for much longer and have been well-evaluated [13, 
15]. Furthermore, a recent systematic review appears to show that the 
sensitivity of the Cole-IOTF approach is lower than national reference data [5] 
(producing an underestimate of obesity prevalence compared to use of national 
reference data) and that sensitivity and specificity differ by sex in some 
countries [14]. The same systematic review also found that the use of BMI for 
age with national reference data and cut-off points was better than the Cole-
IOTF approach for defining obesity based on BMI for age, with higher sensitivity 
(lower false negative rate) [5].  
 
The use of the change in BMI z-score to define change in weight status in 
response to weight management was explored by Hunt et al. [16], who studied 
92 obese children aged 7 to 19 years attending hospital weight management 
clinics, and measured BMI at two time-points (median interval 0.83 years) [16]. 
Percentage fat was measured via bio-electric impedance analysis as their „gold 
standard‟ for fat loss. The study found that the change in BMI z-score was 
superior to BMI, weight (kg) and weight z-score in predicting changes in 
percentage fat, although for a given change in BMI z-score the range of 
percentage fat loss was wide [16]. A limitation of this study is its reliance on bio-
electric impedance analysis as a „gold standard‟. The evaluation framework for 
obesity treatment interventions from the National Obesity Observatory similarly 
supports the use of the change in the BMI z-score to measure the change in a 
child‟s BMI [17]. 
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1.3 Childhood obesity prevalence and trends 
Prevalence and trends in childhood obesity – Malaysia 
In Malaysia, no nationally representative survey has been carried out with the 
specific purpose of determining the prevalence of overweight and obesity 
amongst children or adolescents. However, many smaller scale studies have 
been reported. The earliest study (1993-1994) was conducted to determine the 
prevalence of obesity among school children in the state of Selangor involving a 
total of 28 rural and 24 urban primary schools [18]. The study reported that, 
among 2688 children aged 7 and 12 years old, the prevalence of obesity (using 
the National Centre for Health Statistics (NCHS) reference (WHO, 1983)) was 
7.8%. The study also reported that the prevalence of obesity was significantly 
higher in urban schools (9.8%) compared to rural schools (6.1%) [18]. However, a 
study conducted in rural villages and estates in Peninsular Malaysia reported that 
the prevalence of obesity (using the National Centre for Health Statistics (NCHS) 
reference (WHO, 1983)) was less than 2% among 3000 rural children [19]. 
 
Another study among 6239 children and adolescents aged 7 to 16 years attending 
22 primary and secondary schools in Kuala Lumpur found that the prevalence of 
obesity was 3.5% (using the National Centre for Health Statistics (NCHS) 
reference (WHO, 1983)) [20]. The study also reported that boys were more likely 
to be obese than girls. Possible small ethnic differences were also observed: 
3.8% of the Indians were obese followed by Malays 3.6% and Chinese 3.4% but 
these differences were not significant [20]. A survey by Ismail and Tan [21] 
demonstrated the increase of obesity with increasing age: 6.6% among 7 year-
olds, rising to 13.8% among 10 year-olds. Obesity among this 7 to 10 year-olds 
was higher among boys (12.5%) than girls (5.0%). However, ethnic differences in 
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this study were not similar to the study by Kasmini et al. [20]:  among boys, 
16.8% of Malays were obese compared to 11.0% of Chinese and Indians. Tee et 
al. [22] reported an obesity prevalence of 9.5% in boys and 5.2% in girls (based 
on >95th percentile of the BMI-for-age; WHO 1995) among 5,995 primary school 
children aged 7 to 10 year old in Kuala Lumpur.  
 
Two separate studies, – survey I (2001/02) involving 11,264 and  survey II (2007-
08) involving 9987 were carried out among 6-12 year olds in four regions of 
Peninsular Malaysia [23]. The results showed that there was an increase in 
prevalence of obesity from 16.4% to 24% using IOTF cut-off [11]  and from 20.7% 
to 26.4% using WHO reference [24]. Although these reports were not based on 
nationally representative data, it seems there is an apparent trend of a steady 
rise in prevalence of obesity among 6-12 year olds in Malaysia in recent years 
[23]. 
 
Prevalence and trends of childhood obesity in children- Worldwide 
Overweight data (including obesity) for children from selected countries in each 
region are shown in Table 1.4. All the data are presented using the IOTF cut-off 
to define overweight and obesity. The data show that the highest prevalence 
estimates of overweight and obesity are found in the WHO Americas region with 
the lowest rates in the Africa region [25]. 
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Table 1.4: Childhood prevalence (% of population) of overweight (including 
obesity) in selected countries, by WHO region using IOTF definitions 
 Year of survey Age (years) Boys Girls 
 
WHO African region 
Algeria 2003 7-17 6.0 5.6 
Mali 1993 5-17 0.2 0.5 
South Africa 2001-4 6-13 14.0 17.9 
WHO Americas region 
Brazil 2002 7-10 23.0 21.1 
Chile 2000 6 26.0 27.1 
USA 2003-4 6-11 31.7 37.5 
WHO Eastern Mediterranean region 
Bahrain 2000 12-17 29.9 42.4 
Iran 1995 6 24.7 26.8 
Saudi Arabia 2002 5-17 16.7 19.4 
WHO European region 
Czech 
Republic 
2001 5-17 14.7 13.4 
Portugal 2002/3 7-9 29.5 34.3 
Spain 1998-2000 5-16 31.0 19.5 
England 2001 5-17 21.8 27.1 
WHO South-East Asia region 
India 2002 5-17* 12.9 8.2 
Sri Lanka 2002 10-15 1.7 2.7 
Thailand 1997 5-15 21.1 12.6 
WHO Western Pacific  region 
Australia 1995 7-17 21.1 21.3 
China 1999-2000 11,15 14.9 8.0 
Japan 1996-2000 6-14 16.2 14.3 
New Zealand 2000 11,12 30.0 30.0 
*5-15 for girls     
 
Source: Lobstein and Jackson-Leach [25] 
 
Furthermore it has been shown that there is a worldwide trend of increasing 
prevalence of overweight amongst young people in selected developed 
countries, particularly since the 1990‟s (Figure 1.1). In England, there was a 
marked increase of childhood overweight and obesity to 25% in 2001, and 
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although the prevalence was not as high as in the USA in recent years, it was 
increasing faster than in the USA [25]. 
 
Figure 1.1 Prevalence of Children who are Overweight in Selected 
Countries in the World, from 1967 to 2005 
 
Source: Lobstein and Jackson-Leach [25] 
 
 
The global childhood obesity rates continued to increase until recent years, 
where a possible levelling off in prevalence has occurred more recently in some 
countries. The prevalence remains high, and a recent systematic review 
suggested that the „levelling off‟ may be a pause in the childhood obesity 
epidemic [26] so childhood obesity represents a public health issue requiring 
urgent action, and for the children already obese, and for health professionals 
responsible for identifying and treating them, this is an important clinical issue.  
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1.4 The health consequences of childhood obesity  
1.4.1 Introduction 
There is now abundant evidence that childhood obesity adversely affects health. 
A systematic review of the health consequences of childhood obesity concluded 
that one of the most widespread and a significant immediate adverse effect of 
the condition is psychological morbidity [27]. Furthermore, persistence of 
obesity into adulthood is considered to be the most significant long term health 
consequence of childhood obesity that has contributed to increasing adult 
morbidity and mortality rates [27]. Other health consequences of childhood 
obesity (Table 1.5) have also been reported and are discussed in detail 
elsewhere [27]. This section will focus primarily on the health outcome data 
collected for the purpose of this thesis which includes psychological 
consequences of childhood obesity and the tracking of weight with age. A 
detailed review of other health consequences of childhood obesity is beyond of 
the scope of this section.  
 
Table 1.5 Well-established health consequences of childhood obesity 
 
Short term 
Psychological co-morbidity 
Cardiovascular risk factors 
Asthma 
Chronic inflammation 
 
Long term 
Persistence of obesity 
Persistence of cardiovascular risk factors 
Premature morbidity and increased risk of premature mortality 
Source: Reilly et al. [27] 
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1.4.2 Psychological consequences of childhood obesity 
Obesity in children is strongly associated with psychosocial morbidity [8]. Social 
and psychological consequences include stigmatisation, discrimination and 
prejudice. Child (and particularly adolescent) obesity has in general been linked 
to low self-image, low self-confidence and even depression in some obese 
children which may impact upon quality of life [28]. Negative influences on 
these aspects of health are experienced immediately and acutely by some obese 
children meaning they may be the most profound consequences of childhood 
obesity according to Griffiths et al. [28]. 
 
A number of psychosocial constructs have been studied in relation to childhood 
obesity. These include self-esteem, depression, social functioning, eating 
disorder psychopathology, quality of life, body dissatisfaction, and 
discrimination [28]. The study described in this thesis collected measures of 
children‟s quality of life because this is believed to be impaired in childhood 
obesity according to a recent systematic review [28], it may be a measure of 
possible adverse consequences of weight management therapy, and it can be 
measured fairly easily. The limited evidence reporting on this psychosocial 
outcome, particularly in Malaysia, is reviewed below. For completeness of this 
section, a short review reporting on self-esteem, a psychosocial health outcome 
which was not considered in this study but often included as a domain in studies 
of childhood obesity is also included.  
 
1.4.2.1 Quality of life 
According to the World Health Organisation (WHO), health is defined as “not 
merely the absence of disease, but complete physical, psychological and social 
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well-being” [29]. The WHO definition of “health” encompasses the definition of 
“quality of life”. Specifically, quality of life is defined as a person‟s perception 
or satisfaction with their physical and general health and with the psychological, 
social and emotional aspects of their lives [29, 30]. According to Testa and 
Simonson [31], health- related quality of life (HRQoL) refers to the physical, 
psychological and social domains of health that are unique to each individual and 
each of these domains can be measured by the objective assessments of 
functioning or health status and the subjective perceptions of health.  In other 
words, HRQoL reflects an individual‟s own judgment of his or her well-being and 
functioning within the context of day-to-day life [32]. A recent systematic 
review has shown that being obese can have a significant adverse effect on a 
child‟s quality of life [28]. It has been shown that the greater the severity of 
obesity, the poorer quality of life that child will experience [33]. 
 
Health-related quality of life (HRQoL) is becoming an important health outcome 
indicator among health professionals. Over the past decade, more and more 
research on the development of assessment tools of HRQoL has been reported to 
quantify the quality of life of healthy children as well as children with chronic 
diseases such as cancer, asthma, cystic fibrosis and obesity in order to 
characterise the global burden of the disease [34]. In young children, assessment 
of HRQoL is a challenge as the ability for children to respond to questionnaires, 
understand language, as well as use rating scales is limited due to their 
incomplete cognitive development [35]. Either because children are often 
regarded as unreliable respondents, or since their perspectives are important in 
their own right and distinct from their parents perspectives, separate 
instruments are needed that allow for both children and proxies (parents) as 
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respondents [35]. Children and parents may not share similar views about the 
impact of disease [33, 36-39] and when assessing children‟s quality of life, it is 
therefore preferable to involve both children and parents.  
 
Systematic reviews have shown that paediatric obesity has adverse effects on 
health in both childhood and adulthood, suggests an increasing burden of future 
physical disorders such as diabetes, hypertension, and some forms of cancers 
[27]. There is a growing awareness of those long-term health complications 
among obese children but the more widespread psychosocial effects on obese 
children often go unaddressed by health professionals. Obesity is not only 
restricted simply to causing or exacerbating medical conditions but is also 
closely associated with development of adverse psychological and social 
conditions [27]. It has been shown that obese children commonly suffer 
discrimination and teasing from their peers which may affect their psychosocial 
health [27]. Thus, it is important to know more about quality of life in obese 
children in order to understand which impairments of function and well-being 
are associated with this condition.  
 
Self-perceived health outcomes are most relevant and important to obese 
children and their parents because it captures the children‟s experiences and 
the parent‟s perspectives. Furthermore, assessment of changes in quality of life 
can be used as an outcome measure to evaluate the effectiveness of 
intervention programmes. So far, there have been a number of studies assessing 
HRQoL in obese children and these have been reviewed systematically [28]. It 
has been reported that there is strong evidence of negative effects of childhood 
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obesity on quality of life in clinical samples [36, 39, 40] but fewer studies in 
population-based community samples [33, 41]. 
 
 In clinical studies on paediatric obesity, researchers have fairly consistently 
reported that obese children experience a lower quality of life than healthy 
(non-obese) children [28]. A recent systematic review found that four studies 
(two studies from Australia, one study each from US and UK) have examined 
child obesity and HRQoL using the Paediatric Quality of Life Inventory (PedsQL0 
to assess self-report and parent-proxy report of HRQoL [33, 39, 42, 43]. The 
published studies are briefly discussed below and also summarised in Table 1.6.  
 
Gibson et al. [42] conducted a study in a community sample in Australia in a 
group of 262 children- (158 healthy children, 77 overweight children and 27 
obese children- defined as BMI in the 95th percentile of age and sex relative to 
US CDC reference aged 8-13 years old. The study reported impairment of quality 
of life associated with obesity- physical scale (obese: 78.7 vs non-obese 88.0), 
emotional scale (obese: 78.7 vs non-obese 88.0), social scale (obese: 73.7 vs 
non-obese 86.0) and school functioning scale (obese: 71.7 vs non-obese 78.6). In 
this study, the author compared the quality of life of obese children vs healthy 
weight children. Although the results showed that the scores were lower in all 
domains, the p-values were not reported in this study. However, the study 
reported a significant correlation between levels of depression and quality of life 
(r=-0.70, p<0.01) indicates that the lower the quality of life scores, the higher 
level of depression the children had.  
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In a community sample among 177 overweight and obese children (defined as 
BMI >85th and >95th percentile, respectively relative to US CDC reference) age 8-
12 years old, Shoup et al. [43] demonstrated impairment of quality of life 
associated with obesity in all domains of functioning compared with the healthy 
sample reported in the Varni et al. [44]. The authors speculated that there are 
possible differences in quality of life between children who were obese and did 
not met the recommended guidelines for physical activity. Overweight and 
obese children who were not meeting recommended guidelines for physical 
activity reported significantly lower psychosocial quality of life than those who 
were meeting recommended guidelines [43] suggests that overweight and obese 
children may have better psychosocial quality of life if they are physically 
active. 
 
Williams et al. [33] conducted a cross-sectional study of children from a 
community sample in Australia and showed that both parent-proxy report and 
child-self reported PedsQL decreased with increased child‟s weight.  HRQoL 
(parent and child) for total, physical, psychosocial and social scores decline once 
child‟s weight above mean BMI and decline worsens with increasing BMI, so that 
scores lowest for obese children. Furthermore, the study also reported that 
overweight and obese children differed from healthy weight children most 
strongly on physical and social functioning scores. In this study, the authors 
demonstrated less impairment of quality of life associated with obesity in the 
community sample compared with the clinical sample reported in the 
Schwimmer et al. [36] study, suggested that severe impairment of quality of life 
associated with childhood obesity was mainly confined to obese children in 
obesity treatment clinics than in community samples.  
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Table 1.6 Summary of relevant studies assessing HRQoL in obesity children using PedsQL 4.0 questionnaires child and parent-proxy 
report 
Publication details Study and sample General finding 
Gibson et al. [42] 
Australia 
 Cross sectional data of 262 children (158 normal weight, 77 
overweight and 27 obese-(defined using CDC BMI for age 
>95th percentile) aged 8-13 years old 
 
 Community-based sample 
Obese children (n=27) had lower HRQoL than non-obese 
children (n=158) 
 
Increasing adiposity associated with increasing levels of 
psychosocial distress 
Shoup et al. [43] 
USA 
 Cross-sectional study of 92 overweight 85 obese children 
(overweight defined as >85th percentile for age and obese 
defined as >95th percentile for age relative to US CDC 
2000) aged 8-12 years old 
 
 Community-based sample 
Obese children had significantly lower HRQoL than 
overweight children 
Williams et al. [33] 
Australia 
 
 
 Cross-sectional data of 1456 children (1099 normal weight, 
294 overweight and 63 obese- defined using both US CDC 
BMI for age criteria >95th percentile and the Cole-IOTF 
definition of obesity) 9-12 years (n=1456) 
 
 Community-based sample 
The study compared with clinical samples of overweight 
and obese children reported in the Schwimmer et al. [36] 
study. Clinical samples of overweight and obese children 
[36] had significantly lower HRQoL than population-based 
community samples [33]. 
 
Obese children had significantly lower HRQoL scores in 
the physical and social functioning than the healthy 
children 
Hughes et al.[39] 
United Kingdom 
 Cross-sectional study of 104 children (71 normal weight and 
71 obese- defined as >98th percentile relative to UK 1990 
reference data) of 5-11 years  
 Clinical sample 
Clinical samples of obese children had significantly lower 
HRQoL than lean children 
 
Parents of obese children perceived their child‟s HRQoL 
significantly lower than the children themselves 
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 One study by Hughes et al. [39] from the UK examined HRQoL in a paediatric 
obese (defined as >98th percentile relative to UK 1990 reference data) clinical 
sample  –they found a significantly lower and marked decrease in HRQoL across 
all domains. The level of impairment of quality of life in this UK sample was 
worse than in US study by Schwimmer et al. [36]. Possible explanation for the 
lower scores could be cultural differences between the UK and the USA.  
 
Since the recent systematic review by Griffiths et al. [28] found that all 
published studies of quality of life in obese children to date were from western 
societies and since the adverse impact of childhood obesity on quality of life 
may be culture-specific, there is a need to identify whether obesity has a 
significant adverse impact on quality of life in non-western societies. Successful 
interventions to manage obesity need to take account the cultural context in 
which obesity occurs, and thus studying obese children from non-western 
countries is important. No studies of quality of life in childhood obesity have 
taken place in Malaysia and so the MASCOT study provided an opportunity to test 
whether the apparently low quality of life described in obese children in Chapter 
Three was related to obesity or related to some other issue, such as the impact 
of Malaysian culture, attitudes, and beliefs, on child quality of life. Only one 
study of quality of life using the PedsQL has been carried out in Malaysian 
children:Ismail et al. [45] examined HRQoL in children with thalassaemia in 
Malaysia in Kuala Lumpur and found that the quality of life was significantly 
impaired in children with thalassaemia compared to healthy children. In 
summary, the limited evidence on quality of life in childhood obesity to date 
means that there is a need for more studies.  
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1.4.2.2 Self-esteem 
Another frequently researched psychosocial variable in obese children is self-
esteem. Self-esteem refers to “an individual‟s feelings of his or her self-worth 
and competence and is important marker of a child‟s well-being and mental 
health” [46]. Although the relationship between obesity and self-esteem in 
children is widely examined, the findings tend to be inconsistent. An early 
review on self-esteem and obesity in children indicated that there was no 
significant relationship between being obese and low self-esteem in 7-12 year 
old children [47]. On the other hand, a review of nine papers by Reilly and 
colleagues concluded that low self-esteem and behavioural problems were 
particularly commonly associated with obesity in children, though this seemed 
most likely in older obese children and obese adolescents [27]. The inconsistent 
findings may be due gender, ethnicity, whether the obese sample was recruited 
from the community (non-treatment seeking) or clinical (treatment seeking) 
samples, and the particular aspect of self-esteem measured [47, 48]. 
 
One of the most frequently used measures of self-esteem is the Self-perception 
Profile for children. It assesses five domains which are physical appearance, 
social competence, scholastic competence, athletic competence and behavioural 
conduct. 
 
In summary, it can be concluded that aspects of quality of life and self-esteem 
tend to decrease with increasing weight status of children, but the evidence 
base is limited and mostly from western populations. This inverse relationship 
between weight and psychological aspects has been observed in clinical and 
community samples. Moreover, it is an important health outcome to monitor 
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within a child weight management intervention to ensure that no unintended 
harm is caused to those enrolled and to also identify any additional psychosocial 
benefits of involvement in such a programme.  
 
1.4.3 Obesity persistence into adulthood 
The biggest concern in the long-term consequences of childhood obesity is the 
persistence of obesity into adulthood. A systematic review by Singh et al. [49] 
considers the persistence or „tracking‟ of childhood obesity into adulthood. The 
authors searched multiple electronic databases up to February 2007, and 
screened the reference lists of selected papers. Out of 25 articles, eighteen 
studies were included and all of them were longitudinal studies. The quality of 
studies was assessed and a narrative synthesis was provided. The authors did not 
carry out a meta-analysis due to heterogeneity between studies (e.g. definitions 
of obesity, length of follow-up). 
 
All studies reported an increased risk for overweight and obese youth to be 
overweight or obese in adulthood. For the highest quality studies (based on a 
methodological quality assessment) [49], being overweight in childhood (<12 
years) carried at least a two-fold risk of being overweight in adulthood, with the 
risk increasing further for those that were obese (rather than overweight). With 
increasing age of the youth, the tracking of obesity to adulthood is also higher. 
The tracking from being obese in childhood to being obese in adulthood ranged 
from 43% to 60% in children and from 47% to 90% in adolescents (>13 years), and 
when a study examined more than one age-group tracking increased with the 
age of the child [49]. 
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Similarly, a previous systematic review, examining 7 studies estimated that 40% 
to 70% of obese pre-pubertal children become obese adults [50]. Reilly [50] 
indicates that these figures are likely to underestimate the current tracking of 
obesity from childhood into adulthood, because some of the studies are based on 
birth cohorts from the post 2nd World War era and not on cohorts growing up in 
the modern obesogenic environment where obesity persistence is more likely. 
 
Reviews and studies from the UK and USA have found similar factors increase the 
risk of childhood obesity leading onto adult obesity. Persistence of obesity has 
been shown to increase consistently with the age of the child [33, 51, 52]; 
parental obesity [52, 53]; and the severity of obesity [33, 51]. Persistence may 
also increase with accelerated gain in BMI from age 7 to 11 [38] and vary by 
social class [54].  Interventions may need to target some of the above groups, in 
order to decrease tracking. 
 
Only a few published studies [51, 52, 55-57] have provided longitudinal data 
examining the persistence of childhood obesity into adulthood and these are 
summarised in Table 1.7.  
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Table 1.7 Summary of the literature on the longitudinal data examining the persistence of childhood obesity into adulthood 
 
OR: odds ratio; CI: confidence interval. 
Study 
(country) 
Study design 
and sample 
Age at measurement 
(yrs) 
Definition of 
overweight/obese 
from BMI 
Main findings 
  Youth Adult Youth Adulthood  
Power et 
al.[51] 
UK 
Prospective 
longitudinal  
 
n=11212 
7,11 and 
16 years 
 
33 years >98th 
centile 
 
>30kg/m2 Children obese at 7 years (males/females):43%/60% obese at age 33 
Children obese at 11 years (males/females): 54%/57% obese at age 
33  
Children obese at age 16 years (males/females): 64%/72% 
Laitinen et 
al. [55] 
Finland 
Prospective 
longitudinal  
 
n=6280 
 
Birth, 1 
years and 
14 years 
 
31 years >95th 
centile 
 
>30kg/m2 Normal weight youth (males/females): 4%/4% became obese in 
adulthood 
Overweight youth (males/females): 56%/42% became overweight in 
adulthood; 25%/22% became obese in adulthood 
Obese youth (males/females): 4%/27% became overweight in 
adulthood; 47%/55% became obese in adulthood 
Freedman et 
al. [56] 
US 
Prospective 
longitudinal  
 
n=2610 
2.5-17 
years 
 
18-37 
years 
>95th 
centile 
 
>30kg/m2 Proportion of overweight that became obese in adulthood:- 
2-5 years(males and females):83% 
9-11 years (males/females): 76%/78% 
15-17 years (males/females):86%/90% 
Whitaker et 
al. [52] 
US 
Retrospective  
 
n=854 
1-2 , 
3-5, 6-9, 
10-14, 15-
17 years 
 
21-29 
years 
>85th 
centile 
 
males: 
>27.8kg/m2 
Females: 
>27.3kg/m2 
OR (95%CI) for being obese in adulthood (obese youth vc non-obese 
youth)- 
Age 1-2 years:1.3(0.6;3.0) 
Age 3-5 years:4.7(2.5;8.8) 
Age 6-9 years: 8.8(4.7;16.5) 
Age 15-17 years: 17.5(7.7;39.5) 
Reilly et al. 
[57] 
UK 
Prospective 
longitudinal 
n=5175 
7 years 
 
13 years >85th 
centile 
>95th centile OR (95% CI) for being obese in adolescent for progression to obesity 
at age 13 for overweight age 7 was 18.1.  
34% of overweight children at age 7 became obese by age 13 years 
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Although the tracking of obesity from childhood to adulthood is an important 
consequence of childhood obesity, some studies have reported that at least half 
of obese adults were not obese as children or adolescents [51, 52, 57]. For 
example, a paper from the Bogalusa Heart Study in the USA reported that of the 
581 adults who were obese only 144 (25%) had been obese in childhood / 
adolescence [56]. Furthermore, from the 1958 British birth cohort, Power et al. 
[51] report that most obese adults cannot be identified from childhood BMI, with 
only 40% of obese males at age 33 years being overweight or obese at age 16. 
 
1.4.4 Impact of childhood obesity on mortality and morbidity in adulthood 
A large body of evidence has demonstrated that overweight and obesity in 
childhood and adolescence have adverse consequences on premature mortality 
and physical morbidity in adulthood. A recent systematic review by Reilly and 
Kelly [9] considers the long-term impact of overweight and obesity in childhood 
and adolescence in childhood and adolescence on morbidity and premature 
mortality in adulthood. The authors searched multiple electronic databases up 
to June 2010, and screened the reference lists of selected papers. Out of 200 
articles, 25 studies were included- 5 cohort studies of associations with 
premature mortality in adulthood [58-62], 11 studies of associations with 
cardiometabolic comorbidities of obesity in adulthood [63-73] and 9 studies of 
associations with a wide variety of other outcomes [74-82]. 
 
Four for the five cohort studies reported obesity and/or overweight in childhood-
adolescence were associated significant with increased risk of premature 
mortality [58-61]. Furthermore, all studies reported a significantly association 
between child/adolescent overweight and obesity with increased risk of later 
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diabetes [63-65], stroke [66, 67, 69], coronary heart disease [66, 68, 69] and 
hypertension [70-73]. All the reported studies were from USA or Western Europe. 
Furthermore, three for the five studies reported on risk of cancer found 
significant relationships between recalled weight status and pre-menopausal 
breast cancer risk with the risk increasing when recalled/perceived weight 
status is low [75, 77, 82]. Other outcome measures of physical morbidity such as 
risk of asthma and atopy (1 study) [80], polycystic ovary syndrome (1 study)[81] 
and disability pension (a form of pension given to those people who are 
permanently or temporarily unable to work due to a disability)(2 studies) [78, 
79] in adult life were also reported significant associations with overweight and 
obesity in childhood.  Further studies are required to understand the impact of 
childhood obesity on mortality and morbidity in adulthood from other countries, 
outside the US or Western Europe.  
 
1.4.5 Summary of health consequences of childhood obesity 
In summary, high prevalence of childhood obesity worldwide will increase the 
risk of immediate adverse health outcomes that potentially affect the child as 
well as future health consequences for adults, both physically and 
psychologically. A serious consequence of childhood obesity is that it persists 
into adulthood with the associated consequences to adult health, although it 
must be remembered that not all adults who are obese were obese as children. 
Therefore, it is important to have an early interventions, effective prevention 
and treatment strategies to halt the perpetuation of this major health issue. The 
key to design such strategies is to identify and understand the determinants of 
childhood obesity.  
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1.5 Determinants of childhood obesity 
Obesity is caused by an imbalance in our energy intake versus our energy output, 
[83, 84] but the rise in childhood obesity is multi-factorial and complex. Figure 2 
shows a model by Monasta et al.[85] that shows the complex web of potential 
determinants of overweight and obesity in children. 
 
Figure 1.2 The complex web of potential determinants of overweight and 
obesity in children. 
 
Source: Monasta et al. [85] 
 
A large variety and number of risk factors have been identified for the 
development of obesity in childhood [84, 85]. These range from factors which 
would be difficult or impossible to modify, such as genes and ethnicity, to those 
which are potentially modifiable such as excessive hours of television viewing; 
low levels of physical activity; and dietary factors such as eating a diet high in 
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fat, carbohydrate and sugary drinks, missing breakfast and large portion sizes 
[84, 85]. 
 
Rising prevalence of childhood obesity could explain why environmental 
influences on obesity have gained a great deal of attention on contribution the 
development of childhood obesity. The determinants of childhood obesity and 
the current epidemic are without a doubt complex and multi-factorial, some of 
these issues are explored further below but a detailed discussion of aetiology of 
obesity would be beyond the scope of this thesis which has a focus on obesity 
treatment.  
 
1.5.1 Genetics 
Although mounting evidence suggests that the obesity epidemic is likely related 
to decreased habitual physical activity levels and changes in dietary nutrient 
intake as a result of environmental changes, there is strong evidence for a 
genetic component to the risk of obesity [86, 87]. Progress has been made in the 
last 15 years into the identification of possible genes that might influence 
obesity phenotypes in humans [88]. Many genes have been explored in order to 
identify their possible influence on the development of obesity and these include 
those genes that are implicated in food and energy expenditure regulation and 
lipid and carbohydrate metabolism. Genome-wide association studies (GWAS) 
have identified consistent associations with obesity and many genetic loci have 
been implicated for BMI, primarily in adults such as insulin-induced gene-2 
(INSIG2) [89] and fat mass- and obesity-associated gene (FTO) [90].  
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However, to date, there have been only a few GWAS-related reports for 
childhood obesity specifically. A recent study conducted by Zhao and Grant [91] 
reported that a number of loci previously reported from GWAS analyses of adult 
BMI and/or obesity also play a role in childhood obesity. It is known that the FTO 
is the major contributor to polygenic obesity [92] and it has been shown that 
mice down or over-expressing FTO are resistant or prone to develop obesity [93, 
94]. In human studies, the results also showed that the obesity predisposing FTO 
variant was associated with increased total and fat dietary intake in children 
[95, 96]. Additionally, the obesity risk variant was also associated with 
diminished satiety and/or increased feeling of hunger in children [97], increased 
snacking [98], decreased satiety [99], and increased total, fat and protein intake 
[98, 100]. In terms of physical activity, studies have reported an interaction 
between the FTO obesity risk genotype and physical activity on BMI variation or 
obesity risk in adults and adolescents [101].  
 
Other than FTO, studies in polygenic and human obesity found that the obesity 
predisposing SNP variant near MCR4 was associated with increased feeling of 
hunger [98, 99], increased snacking [98], decreased satiety[99] and increased 
total, fat and protein energy intake in children as well as adults [98, 100]. In 
2009, Bauer et al. [102] discovered additional obesity genes (SH2B1, KCTD15, 
MTCH2, NEGR1, BDNF) identified by GWAS have an association with dietary 
intake and nutrient-specific food preference. Thus, by identifying common gene 
variants that predispose individuals to obesity, it is possible that subgroups of 
people could be targeted for a particular intervention before they become obese 
that may be possible to minimise risk by changing one‟s eating patterns and 
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being vigilant about food choices as well as adopting healthy lifestyle habits, like 
regular physical activity. 
 
The role of monogenic or syndromic obesity has also been studied in obesity 
genetics research. Studies conducted by Farooqi and O'Rahilly [103] had 
identified seven monogenic  genes that are involved in the regulation of appetite 
via the leptin-melanocortin pathway. Most of these have involved mutations in 
leptin production and its receptor, the α-melanocortin-stimulating hormone 
receptor (MC4R) and pro-opiomelanocortin (POMC) [104, 105]. It has been 
reported that the deficiencies in hormone leptin resulted in morbid obesity 
(usually from young age), increased appetite, hyperphagia and hypogonadotropic 
hypogonadism and it can be treated by injections of leptin [106]. Individuals 
with mutations in MC4R are reported as having severe obesity (particularly at an 
early age), hyperphagia, increased lean body mass as well as linear growth and 
hyperinsulinaemia [105, 106]. Mutations in POMC appear to result in severe 
obesity (from an early age), hyperphagia, altered pigmentation, usually red hair 
and adrenal insufficiency [104, 106]. A detailed review on polygenic and 
monogenic influences on the development of human obesity is beyond of the 
scope of this thesis. 
 
Although genetic factors influence a child‟s likelihood of developing obesity, the 
expression of such a characteristic is reliant on a permissive environment and 
behaviours that promote excessive weight gain. As mentioned in section 1.1.2, 
global prevalence of childhood obesity has increased rapidly indicating the 
predominant role played by a changing environment on a stable genetic 
susceptibility [107].  An „obesogenic environment‟ that describes current 
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lifestyle which encourage both foods high in energy density but low in nutrients 
(i.e fast foods) and decreased physical activity levels (i.e high car usage, TV 
watching, use of computers and playing video games) has probably led child 
populations to an excessive chronic positive energy imbalance.  
 
1.5.2 Environmental factors 
Changes in the environment have had a large part to play in the recent rise in 
obesity. There has been a shift towards an environment which promotes the 
intake of energy dense foods and one in with reduced opportunities for physical 
activity [108, 109]. The term „obesogenic environment‟ has been used to 
describe a modern environment that fuels the obesity epidemic. In other words, 
the „obesogenic environment‟ refers to an environment that contributes to 
obesity.  
 
In 1999, Swinburn et al. [110] developed an ANGELO Framework (Analysis Grid 
for Environments Linked to Obesity) that has been used as an assessment tool for 
environmental determinants of obesity. This framework categorised various 
components of the obesogenic environment into two sizes of environment 
(micro/settings and macro/sectors) and four types of environments (physical, 
economic, political and socio-cultural), for measures related to obesity (i.e 
dietary behaviour, physical activity or weight)(see Table 1.8) [110]. 
Furthermore, the ANGELO framework is an efficient way on achieving an agreed 
plan for obesity interventions with diverse communities and it is also responsive 
to community needs to create stakeholder ownership of the action plan to 
combat the „obesogenic environment [110]. Thus, focusing on modifying the 
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„obesogenic environment‟ that include access to healthy food and access to 
places to be physically active is important in tackling the rise in obesity.  
 
Table 1.8 The Angelo Framework 
Size  Type   
 Physical Economic Politic Socio-cultural 
Macro Physical 
activity 
Diet 
weight/BMI 
Physical activity 
Diet weight/BMI 
Physical activity 
Diet weight/BMI 
Physical activity 
Diet weight/BMI 
Micro Physical 
activity 
Diet 
weight/BMI 
Physical activity 
Diet weight/BMI 
Physical activity 
Diet weight/BMI 
Physical activity 
Diet weight/BMI 
Source:Swinburn et al. [110] 
 
van der Horst et al. [111] reviewed 29 studies that used the ANGELO framework 
to identify a correlation between environment and obesity-related dietary 
behaviours in children. The results of this review of systematic reviews indicated 
that the most consistent association was found between parental intake and 
children‟s fat, fruit/vegetable intakes [111]. A less consistent but positive 
association also was found for availability and accessibility on children‟s 
fruit/vegetable intake. The review concluded that household socio-cultural 
factors e.g parental influences (parental intake) and household economic factors 
e,g parental education were the most extensively as potential environmental 
determinants that contribute to the obesity in children [111]. 
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A recent systematic review by Monasta et al. [85] reviewed 22 systematic 
reviews to identify the early-life (from conception to 5 years of age) 
determinants of overweight and obesity. The quality of studies was assessed 
using Assessment of Multiple Systematic Reviews score [112]. The authors have 
reported that there was no review that can be classified as high quality, 11 as 
moderate and 11 as low quality studies [85]. A causal association between 
possible determinants and obesity, and the relative importance of each 
determinant were not carry out in the review as the determinants can be both a 
cause and consequence of overweight or obesity. The results of this review of 
systematic reviews indicate that breastfeeding may be a protective factor for 
later overweight and obesity, while obesity in infancy, rapid infant growth, 
maternal diabetes, maternal smoking, short sleep duration, less than 30 min of 
daily physical activity and consumption of sugar-sweetened beverages may be 
considered as risk factors [85]. 
 
Furthermore, it is well-recognised that children and adolescents are at higher 
risk of obesity if one of the parents is obese and at an even of higher risk if both 
parents are obese [52]. Nevertheless, it is quite difficult to determine whether 
this is due to genetic or familial environment factors or it might be a 
combination of both factors. 
 
1.5.3 Familial influences 
Evidence suggests that obesity clusters in families. Children of obese parents 
probably live in an „obesogenic‟ family environment and so are at increased of 
being obese and maintaining their obesity. The Health Survey for England in 2007 
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has shown that the prevalence of obesity amongst children aged 2 to 15 years is 
higher where the parent(s) in the household are obese (i.e. both parents are 
obese or where the single parent as obese) compared with households with 
„normal/underweight parent(s)‟[113]. Clearly, children share the same 
environment with their families and many aspects of this environment are 
controlled by parents rather than children, in many ways such as food 
purchasing, food preparing and activity behaviours that influence the 
development of obesity in children.  
 
There are numerous systematic reviews that examine the role of the parent in 
the aetiology of overweight and obesity in children namely in feeding [114-116], 
physical activity [117, 118] and screen time [119, 120]. 
 
1.5.3.1 Parental feeding 
In 2004, Faith et al. [114] carried out a systematic review on the relationship 
between parental feeding styles and their relationship to child eating (energy 
intake) and weight. The author had identified 22 studies of which 19 were cross-
sectional and only 3 studies were longitudinal. Selected studies were then sub-
divided into those that examined general feeding control (8 studies) and those 
that examined feeding restriction by parents (e.g. restriction of snack foods) (9 
studies). The results of the eight studies focusing on general feeding control 
were not consistent, showing equal reporting of positive associations (three 
studies) [121-123], no association (three studies) [124-126] and negative 
associations (two studies) [121, 127] between parental feeding styles and energy 
intake and/or weight status in children. However, of the nine studies that 
looked at feeding restriction, eight studies reported positive associations 
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between feeding restriction and child outcome [128-135], suggesting that a high 
level of feeding restriction by parents is associated with increased energy intake 
and/or increased weight in children. 
 
A more recent systematic review by Clark et al. [115] examined the relationship 
between parental feeding behaviours and dietary intake and weight of children. 
The search was restricted to publications from 1996 to 2006 and 26 selected 
studies (11 cross-sectional, 6 longitudinal, 4 experimental, 2 observational, 2 
qualitative, 1 retrospective) were identified. The authors concluded that the 
most consistent evidence is that parental restriction of snack foods is associated 
with „uninhibited eating (when outside of parental control) and weight gain, 
particularly for girls‟, with nine studies showing positive associations [129-131, 
133, 134, 136-139]. It has been shown that longitudinal designs provide a better 
evidence for causality [140]. Four of the studies on restriction were longitudinal 
[130, 136-138], thus providing some evidence for a causal relationship, in which 
parental restriction was associated with high fat intake [137], high snack intake 
[130], higher BMI [136] and eating in the absence of hunger [138]. The evidence 
for other parental behaviours such as parental monitoring or pressure to eat was 
inconsistent.  
 
Both systematic reviews are consistent in their findings that restriction of 
„snack‟ foods may be unlikely to work in obesity treatment interventions in 
children. Only 3 of the 22 studies in Faith et al. [114] review and 6 of the 26 
studies in Clark et al. [115] review were longitudinal studies. Many of the  
included studies were cross-sectional, making it impossible to determine 
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whether the parent‟s feeding behaviour influences overweight or obesity in 
children, or vice versa.  
 
1.5.3.2 Physical activity 
Principally, weight gain results when energy intake is higher than energy 
expenditure, causing chronic energy imbalance. Energy intake is solely 
dependent on dietary consumption while energy expenditure depends on several 
components and physical activity is the major modifiable aspect for this. Thus, 
high dietary intake and low physical activity have been widely assumed to be 
causally involved in the development of obesity [83]. Obesity might also be 
maintained by a low level of physical activity.  Most studies of habitual physical 
activity in children suggest that the overweight and obese are less active [141, 
142] and have poorer fundamental movement skills than their normal-weight 
peers [143]. A meta-analysis also reported that there is consistent evidence that 
boys are more habitually active than girls [119] and that obese children favour 
participation in sedentary behaviours.  
 
Given the scope for decreased physical activity among obese children, and the 
fact that increased physical activity is regarded as a cornerstone of childhood 
obesity treatment [3, 144, 145], several recent trials for treatment of obesity in  
children have reported on objectively measured physical activity [146-148]. 
Numerous interventions that include physical activity element in treatment 
designed to change physical activity behaviours in obese children. A recent 
systematic review by Cliff et al.[149] concluded that studies on the effect of 
child obesity treatment trials on physical activity of obese children were limited 
in quantity and quality: only three child studies were defined as high quality, 
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two from clinical settings [146, 150] and one from a community setting [148]. 
Furthermore, the correlates of parental factors and physical activity in children 
and adolescents have been previously explored in systematic reviews by 
Gustafson et al. [117] and Van Der Horst et al. [118]. 
 
A systematic review by Gustafson and Rhodes [117] identified 34 studies (5 
longitudinal, 29 cross-sectional) published from 1985 to 2003 from five 
electronic databases. Twenty-four of the 34 studies examined the association of 
parents‟ physical activity level with their children‟s physical activity level (20 
cross-sectional, 4 longitudinal). Only 6 studies measured physical activity 
objectively using accelerometers, 6 studies used validated questionnaires and 12 
studies used non-validated questionnaires, highlighting a problem of validity 
with the measurements. Only 14 studies were summarised. The authors reported 
that associations between parents‟ and children‟s physical activity levels were 
inconsistent, showing equal reporting of positive correlations (6 studies) [151-
156] and no association (7 studies)[157-163], and one further study found an 
inverse correlation [164]. Furthermore, the review also reported a strong 
positive relationship between parental support and children‟s physical activity 
levels from 18 studies (16 cross-sectional, 3 longitudinal) [117]. The authors 
stated that encouragement, involvement and facilitation were the three key 
forms of parental support which increased the likelihood of children engaging in 
physical activity [117].  
 
A recent systematic review examines the correlates both of physical activity and 
sedentariness in youth [118]. This review was conducted and included studies 
published between January 1999 and January 2005. The 60 reviewed papers  in 
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the recent review showed that for children aged 4-12 years, parental physical 
activity (for boys) and parent support were positively associated with physical 
activity but not for adolescents (age range 13-18) [118]. Both systematic reviews 
are consistent in their findings that parental support for physical activity is a key 
correlate of children's physical activity behaviour [117, 118]. 
 
In addition to the potential benefits of physical activity on  energy balance in  
childhood obesity treatment, higher levels of physical activity would also have 
many other positive outcomes for the child‟s health[165], including improved 
cardiovascular risk factors [166, 167], and mental health and well-being 
including the promotion of self-esteem in children and adolescents [168].  
 
1.5.3.3 Sedentary behaviour 
It has been suggested that increased use of information and communication 
technology particularly TV viewing, playing video games and computers are 
critical sedentary factors affecting childhood obesity prevalence [119]. 
 
A systematic review with a meta-analysis included 30 studies (52 independent 
samples) on the relationship of TV viewing and body fatness and 24 studies (39 
independent samples) on the relationship between TV viewing and physical 
activity showed positive statistically significant relationship between TV viewing 
and body fatness, and small negative relationship with TV viewing and physical 
activity among children and adolescents [119]. However, the review concluded 
that the relationships were too small to be of clinical significance, and that 
media-based inactivity was unfairly implicated in the rise in childhood obesity 
[119]. Furthermore, most studies in this meta-analysis were cross-sectional 
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studies and did not control for confounding factors; therefore they are unable to 
prove a relationship of cause and effect. It has been shown that cross sectional 
designs is the weakest evidence for causality as the findings can only show 
associations but not direction of influence [140]. 
 
However, findings from a birth cohort supported the fact that watching 
television in childhood is associated with an increased BMI, adding evidence for 
an association of cause and effect between television viewing and overweight or 
obesity [169]. Massive non-core food advertising (defined as high in undesirable 
nutrients or energy) particularly during children's peak viewing times could 
explain why TV viewing influences of obesity have gained a great deal of 
attention on contribution the development of childhood obesity [170]. 
 
Another recent systematic review conducted a review included published studies 
January 1990 to April 2007 [120]. Seventy-one selected studies (46 cross 
sectional, 28 longitudinal and 4 intervention studies) were identified. The 
authors concluded that the most consistent evidence recommends a limit to the 
time spent watching TV especially for younger children [120].  
 
Most of the reported studies from both systematic reviews were from developed 
countries. With dramatic increases in the TV viewing and computer ownership 
documented in developing countries, it is likely that similar increases in 
sedentary behaviour will be seen there as well [170]. 
 
Jordan and Robinson [171] have reviewed the evidence around screen time 
(particularly TV viewing, playing video games and computers) and identified 5 
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promising interventions with the first three of which involve parents directly: 
eliminate TV from bedrooms; monitoring screen time at home; no TV whilst 
eating family meals; school curriculum based intervention; and training of health 
professionals [171]. While findings from aetiological studies are not the same as 
findings from treatment studies, a family-based treatment intervention probably 
needs to include reducing the time children spend in front of a screen as one of 
its component parts and this is discussed further in this thesis where treatment 
evidence is considered (Section1.5). 
 
Furthermore, a systematic review on limiting sedentary behaviour to reduce 
childhood obesity also concluded that decreasing sedentary behaviours is an 
effective intervention to control weight in children and adolescents [172]. 
Successful interventions on reduce childhood obesity have focused on limiting 
time spent in TV viewing. Several mechanisms for the link between TV viewing 
and obesity have been suggested in children and adolescents. TV viewing can 
impact on energy balance through decreased energy expenditure (less time 
being physically active), possible reduction in resting metabolic rate [173] and 
increased energy intake (overeating while watching TV and children to food 
advertisements promoting unhealthy food i.e fast foods) [174, 175]. 
 
Reducing TV viewing represents a potentially important goal in childhood 
obesity prevention and treatment, and most recent evidence based guidelines 
for the treatment of childhood obesity have regarded the reduction of 
sedentary behaviour as a cornerstone of treatment [3, 144, 145]. Some obesity 
treatment trials have examined the potential benefit of reducing sedentary 
behaviour for weight management in children, particularly the work of Epstein‟s 
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group in the US. For example, as far back as the 1990‟s Epstein reported that 
obese children targeted for reduction in sedentary behaviours had a greater 
decrease in percentage overweight at 1 year than children targeted for being 
more active [176]. However in a later study, the same research team in 2000 
reported that targeting either decreased sedentary behaviours or increased 
physical activity was associated with significant decreases in per cent 
overweight and body fat and improved aerobic fitness [177]. Decreasing 
sedentary behaviours therefore might be equally as effective as increasing 
physical activity in reducing childhood overweight.  
 
Promoting increased physical activity and decreased sedentary behaviour is 
widely regarded as an important element of childhood obesity treatment, with 
favourable impacts on body composition and metabolism [178-180]. Changes in 
physical activity levels and sedentary behaviours are recommended by all 
international guidelines on the treatment of childhood obesity [144, 145, 181], 
most recommending   at least 60 minutes MVPA per day , every day, and to 
decrease screen-based sedentary behaviours to no more than 2 hours per day of 
screen time.  
 
1.5.4 Summary of determinants of childhood obesity 
Behaviours that protect against obesity such as diets low in fat and sugar, 
control of portion size, and regular physical activity with lower sedentary 
behaviour are becoming difficult to control and maintain in the current 
environment. The influence of environment on the tendency for a child to gain 
weight excessively is almost impossible to separate from other influences on the 
development of childhood obesity. Furthermore, parents play an important role 
67 
 
in the aetiology of childhood obesity around the restriction of food, lack of 
support for physical activity and excessive screen time. Consideration of the 
family environment therefore is crucial as a strategy to manage the obesity 
epidemic particularly for young children, and this is discussed below in the 
sections on obesity treatment evidence.  
 
1.6 Evidence for treatment strategies 
1.6.1 Introduction 
Over recent years, a number of reviews (systematic and narrative) have reported 
on evidence to guide the treatment of obesity in children. In addition, clinical 
practice guidelines rooted in those reviews were developed by various 
professional organisations, in a systematic way, synthesising the scientific 
literature into recommendations for best practice. Thus, this section provides a 
recent review from reviews on the management of childhood obesity. 
Additionally, two Clinical Practice Guidelines are examined in Section 1.6.3. 
 
1.6.2 Systematic review- Cochrane Review, 2009 [3] 
The 2009 Cochrane Review of interventions for treating obesity in childhood 
provides a transparent and systematic explanation of its methodology. Only RCTs 
were included in this review and were identified through searching from 
CENTRAL on the Cochrane Library Issue 2 2008 (including MEDLINE, EMBASE, 
CINAHL, PsycINFO, ISI Web of Science, DARE and NHS EED) from 1985 to May 
2008. Only randomised controlled trials that observed subjects for a minimum 
six months follow up were included. Criteria regarding the type of participants, 
interventions and outcome measures were also provided. After screening 
inclusion criteria for the papers, there is an additional of 46 RCTs from a 
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previous Cochrane review, making a total of 64 RCTs (5230 participants) in the 
recent Cochrane systematic review.  
 
Of the 64 trials, 10 (1424 participants) focused on anti-obesity drugs in 
adolescents (i.e. metformin, orlistat, sibutramine) and 54 (3806 participants) 
focused on lifestyle changes. Of the 54 RCTs focusing on lifestyle, 36 focused on 
behavioural oriented treatment programmes aiming to change diet, physical 
activity and sedentary behaviours (ranging from family-based therapy, cognitive-
behavioural treatment, problem solving, and multi-component behavioural 
therapy); 12 focused on physical activity / sedentary behaviour only; and 6 
focused on diet. For inclusion, the studies had to include a baseline and post 
intervention measurement of height and weight, with BMI z-score or percentage 
overweight as the primary outcome. A range of secondary outcomes were also 
considered, including a focus on adverse outcomes. The authors divided the 54 
lifestyle studies for the purpose of analysis by the age of the child: 37 studies (4 
dietary, 9 physical activity, 24 behavioural interventions) comprised children 
with a mean age <12 years and 17 studies (2 dietary, 3 physical activity, 12 
behavioural interventions) comprised children with a mean age >12 years (i.e. 
adolescents). 
 
A narrative synthesis and a meta-analysis are presented in the Cochrane review 
to ascertain the effect of behavioural family programmes on the change in BMI z-
score compared with standard or minimal care. Only four of the 24 behavioural 
interventions in children <12 years fulfilled the criteria to be pooled, with 16 
studies excluded from the meta-analysis as the studies had not been analysed 
using intention-to-treat principles. The Forest plot combining the remaining four 
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studies showed that the mean difference between the groups in BMI z-score 
favoured the behavioural intervention over standard care at the 6-month follow-
up (-0.06, 95% CI -0.12 to -0.01) (Figure 1.3). However, the authors reported 
that there was no benefit at 12- months follow-up (-0.04, 95% CI -0.12 to 0.04) in 
behavioural interventions in children <12 years old. 
 
Overall, the authors of the review admit that there is still limited data to 
ascertain which intervention is more effective in childhood obesity treatment 
but concluded that there is more than adequate evidence to support the 
effectiveness of a combination of four cornerstones to weight management 
(diet, physical activity and sedentary behaviour, behaviour modification and 
family-based therapy) in childhood obesity treatment. Furthermore, parental 
involvement was identified as being particularly useful in children < 12 years. 
 
1.6.3 Clinical Practice Guidelines 
NICE 43 Guidelines 2006-UK [144] 
In England, guidelines for the management of obesity were developed by the 
National Institute of Clinical Excellence (NICE) in December 2006. The evidence 
for the NICE guidance was partially based on an earlier Cochrane review (100), 
but also included evidence from controlled clinical trials and controlled before-
and-after studies, as well as evidence published since the Cochrane review of 
2003. The guidelines addressed both clinical and public health 
recommendations, and for the purpose of this thesis, the clinical 
recommendations relating to the management of obesity in childhood will be 
reviewed. The guidelines were developed in accordance with the methods set 
out by the NICE in „Guideline Development Process- Information for National  
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Figure 1.3 Forest Plots on the Treatment of Obesity in children under 12, 6 months follow-up from the Cochrane Systematic 
Review  
(a) Behavioural interventions in children < 12 years – 6-month follow-up 
 
Source:Oude Luttikhuis, Baur [3]
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Collaborating Centres and Guideline Development Groups. The specific search 
strategies undertaken for the development of these guidelines are reported in 
Section 4.4 of the Full Guidelines.  
 
Most of the evidence used to inform these clinical recommendations was ranked 
1++ and 1+, indicating that it was sourced from well-conducted meta-analysis 
and systematic reviews with low risk of bias. The highest level of evidence (1++) 
is available for the following interventions in specialist weight management 
programmes:- 
 Physical activity and diet combined are more effective in weight 
management in children aged 4-16 years, than diet alone 
  Behavioural treatment combined with physical activity and/or diet is 
effective in children/adolescents aged 3-18 years 
 Behavioural treatment can be more effective if parents, rather than 
children (aged 6-16 years), are given the main responsibility for behaviour 
change. 
 
SIGN 115 Guidelines, 2010- Scotland [145] 
The most recent guidelines for the management of obesity in Scotland were 
developed by The Scottish Intercollegiate Guidelines Network (SIGN) in February 
2010 by the Academy of Royal Colleges and their faculties in Scotland. The 
Guidelines were based on a systematic review of evidence and the strength of 
the evidence was determined using the US Agency for Health Research and 
Quality, (AHRQ) appraisal method. The specific search strategies undertaken for 
the development of these guidelines are reported in SIGN 50: A Guideline 
Developer‟s Handbook (available at www.sign.ac.uk/pdf/sign50.pdf).   
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Similar to NICE Guidelines, most of the evidence used to inform these clinical 
recommendations was ranked 1++ and 1+, indicating that it was sourced from 
well-conducted meta-analysis, RCT, and systematic reviews with low risk of bias. 
The SIGN 115 guideline recommended that treatment strategies should be family 
based approaches targeting changes in diet, physical activity and sedentary 
behaviours [145]. The guideline also highlights that treatment should be 
behavioural in nature, and used the NICE 43 (2006) guideline‟s definition of what 
made a behavioural treatment. Behavioural modification techniques (such as 
goal setting, use of rewards and self-monitoring) were recommended, as part of 
a multi-component intervention. SIGN 115 did not however describe how 
treatment strategies should be implemented to make those behaviour changes 
[145]. 
 
In the UK, these two clinical practice guidelines for childhood obesity 
management have been developed to respond to the recent increases in rates of 
childhood obesity. The evidence informing the development of such guidelines 
and subsequent recommendations is consistent. Both clinical practice guidelines 
agree that an intervention is more likely to be effective if it promotes a healthy 
eating plan, encourages lifestyle physical activity and aims to reduce sedentary 
behaviours and takes a whole family approach.  
 
1.6.4 Summary of evidence for treatment strategies 
There is strong support for inclusion of the modalities of diet, activity, behaviour 
modification and parental involvement and support in a multi-component family-
focused intervention for the effective management of childhood obesity. A 
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summary of the consensus from systematic review and guidelines would appear 
to be that the „best bets‟ for treating childhood obesity are as follows: 
 
 treatment should combine changes in diet plus changes in physical 
activity and/or reduction in sedentary behaviour (e.g. TV viewing); 
 behavioural change and motivational techniques should be incorporated 
into the treatment programme and.  
 treatment should directed at the entire family rather than just the obese 
child . 
 
All international guidelines agree that treatment should be family based and 
only undertaken when the family [182], in particular at least one parent, is 
willing to engage in treatment and it should be integrated and be multi 
component, i.e. target diet, physical activity and sedentary behaviour. In other 
words, effective management strategies to promote those behaviours must occur 
within a family context to address modifiable behaviours that promote and 
maintain excessive weight gain. In the final stages of writing of this thesis, 
Shrewsbury et al. [182] published a systematic review which suggested that the 
importance of involving parents or the families in paediatric overweight and 
obesity treatment. The evidence base for family-based programmes to treat 
childhood obesity (aged 7 to 12), is reviewed in the following section.  
 
1.7 Evidence-base for family-based programmes 
Epstein et al.[183] 
For some years research on paediatric obesity management has continued to 
grow. One of the major researchers and proponent of treatment programmes is 
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Len Epstein. Over a number of years, the research carried out by Epstein‟s group 
has indicated that an intensive intervention which uses targeted lifestyle 
changes (targeting changes in diet, physical activity and sedentary behaviour) 
along with the monitoring of lifestyle and the use of rewards can be successful in 
paediatric obesity management. His studies showed the importance of the 
programme and all the lifestyle changes being family-based with the support of 
the parents and family fundamental to any success. However although Epstein‟s 
studies were claimed as the „ best bets‟ for the treatment of childhood obesity 
[176, 177, 183-185], the treatments used in the various studies by Epstein have 
not been described in detail in any of his publications and no treatment manual 
is generally available, and so the treatment techniques cannot be easily 
replicated by other practitioners and researchers. One recent publication from 
the UK has used an adapted version of the Epstein treatment manual, in 
collaboration with Epstein, but did not publish the treatment manual [186].  
 
Twelve of the studies in the Cochrane review [3] and 15 of the studies in the 
NICE guidance [144] were from Epstein‟s group, thus contributing considerably to 
the evidence base. He has been emphatic about the importance of the 
programme and all the lifestyle changes being family based with the support of 
the parents and family fundamental to any success. In 1994, this group 
evaluated A „Family-Based Behavioural Therapy‟ (FBBT) programme, examining 
different lifestyle combinations, behaviour management approaches and/or 
target groups, delivered to groups over 8-12 weeks [183]. The FBBT programme 
used the Traffic Light Diet, which is a calorie based-food exchange system, with 
foods colour coded with red (foods particularly high in energy and thus should be 
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restricted/avoided), amber (foods are to be taken with caution) and green 
(foods that can be eaten freely). 
 
In a ten-year follow-up of „Family- Based Behavioural Therapy‟ in 77 families 
comprising obese parents and obese children, long-term changes in per cent 
overweight were best if the parent and child were targeted together (-11.2% at 5 
years, -7.5% at 10 years). This result was compared with targeting the child 
alone (+2.7% at 5 years, +4.5% at 10 years) and a group where neither child nor 
parent were specifically targeted (+7.9%, +14.3%).[185] Their programme 
provides evidence that parents should be involved in the therapy process in 
order to sustain change. 
 
Hughes et al. [187] 
A more recent randomised controlled trial study used in the conception of  the 
MASCOT programme was the SCOTT study which involved an individualised 
behavioural-based intervention with 134 obese children of primary school age (5-
11 years old) randomised to either the SCOTT group (intervention) or a standard 
care group (control) in Glasgow and Edinburgh, Scotland. The intervention group 
involved an evidence-based novel dietetic treatment (eight dietetic interviews) 
over 6-months with a 5 hour „dose‟ of treatment and used family-centred 
behavioural change techniques while the control group received 1.5 hours of 
„typical‟ dietetic weight management delivered in a traditional (educational) 
manner, ie families were instructed what to do. The SCOTT study was closest in 
design to the MASCOT project. It was loosely based on Epstein‟s work, used the 
traffic light diet scheme, self-monitoring goal setting and relapse prevention, 
and the SCOTT treatment protocol has also been published [188]. 
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Golan and Crow [189] 
Golan and Crow‟s research has added to the evidence of the effectiveness of 
family-based interventions, but with an emphasis on parents as the main or only 
target of treatment. The authors reported a 7 year follow-up of a randomised 
controlled trial of 60 obese children aged 6-11 years with parents or children 
targeted as the exclusive agents of change. Per cent obesity was calculated 
using formula: 100 [actual weight - desirable weight)/desirable weight (based on 
the 50th percentile weight for a particular age, sex, and height according to the 
National Centre for Health Statistics growth charts)] 
 
Parents attended a 14 session group therapy with total „dose‟ of treatment of 14 
hours consisting of eating and activity behaviour modification; decreasing 
stimulus exposure, parental modelling, and parents were encouraged to practice 
„authoritative‟ parenting. On the other hand, the children attended 30 1-hour 
group sessions and they were prescribed with a diet, and discussions on physical 
activity, eating behaviour modification, stimulus control, self-monitoring, 
nutrition education, problem solving, and cognitive restructuring. The study 
reported that the mean reduction in percentage obese was superior for the 
parent group (29%) compared with the child group (20%) (p<0.05).  
 
A further study was carried out by the same author in 32 families with obese 
children (BMI for age and sex >85th percentile) aged 6-11 years who were 
randomised either to treatment of parents exclusively (intervention group) or 
treatment of parents with the obese child [190]. Both groups received a 6-month 
educational and behavioural programme for a healthy lifestyle. With respect to 
changes in degree of overweight, significant reductions in percentage 
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overweight and BMI z-score were observed only for the parent-group (-12%; 
p=0.05 and -0.5; p=0.03, respectively), whilst non-significant increases were 
reported for outcomes in the parent and child group (+0.4% and +0.1, 
respectively), suggesting that interventions delivered to parents alone may be 
more effective and that the obese child could be omitted from active 
participation in treatment.  
 
Golley et al. [191] 
Golley et al. [191] have examined the effects of „Triple P‟ Positive Parenting 
Program in the treatment of childhood obesity. The programme has been 
developed which combines parenting skills training using Triple P with healthy 
lifestyle information among 111 pre-pubertal overweight/obese children aged 6 
to 9 years, in a clinical setting. Families were randomly assigned to three 
groups: 1) parenting skills alone 2) parenting skills plus lifestyle education (4 two 
hour group sessions on parenting followed by 7 sessions on lifestyle) and 3) 
waiting list control group. The intervention was only delivered to groups of 
parents – children did not attend any sessions, and parents were encouraged to 
deliver change at the level of the family rather than the individual child. 
Although there was no significant difference in BMI z-score between three 
groups, after a 12 months intervention programme, the study showed that there 
was a reduction of approximately 10% of BMI z-score in the parenting-skills 
training plus intensive lifestyle education compared to the parenting-skills 
training alone or waiting list for intervention (only reduction of approximately 
5% in BMI z-score in both groups). This indicates that parenting programmes 
delivered alongside lifestyle components may be a more effective approach for 
weight management than programmes that focus on parenting alone. The study 
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also reported a greater reduction in BMI and waist-circumference z-scores in 
boys and suggested that the intervention programme would be more effective in 
boys than girls. A limitation is that the study did not have a traditional family-
based „lifestyle‟ programme arm without the parenting aspects, in order to 
assess the benefit of adding parenting skills to the treatment of obesity with 
lifestyle change. 
 
Sacher et al. [192] 
The Mind, Exercise, Nutrition, Do it (MEND) Program is a multi-component 
community-based childhood obesity treatment intervention. Participants were 
randomised to intervention or waiting list control group: 116 participants were 
recruited from five UK sites that includes children aged 8-12 years old, classified 
as (BMI ≥ 98th percentile, UK 1990 reference data). The primary outcome 
measure was change in waist circumference from baseline to 6 months. Changes 
in BMI and percentage of body fat were also measured as secondary outcomes.  
 
Parents and children attended eighteen 2-hours group educational and physical 
activity sessions held twice weekly in sports centres and schools, followed by a 
12-week free family swimming pass over 6 months. Children were then followed 
up 12 months from baseline. At 6 months, there were significant between-group 
differences in waist circumference z-score and BMI z-score in favour of the 
intervention group.  Similarly at 12 months, children in the intervention group 
had reduced their waist and BMI z-scores by 0.47 (p < 0.0001) and 0.23 (p < 
0.0001), respectively. 
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West et al. [193] 
This study is a parent-centred intervention for childhood obesity that involves 
101 participants with overweight and obese (using IOTF definitions) 4- to 11-
year-old children who participated in an intervention or wait-list control 
condition. The primary outcome measure was BMI z-score, measurements were 
taken at 12 weeks. Similar with the Golley et al. [191] study, the parenting skills 
programme was based on the Positive Parenting Programme, 12-week 
intervention that consists of nine 90-min group sessions and three 20-min 
telephone sessions.  
 
The 12-week intervention was associated with significant reductions in child BMI 
z-score and weight-related problem behaviour.  There was a reduction in mean 
BMI z-score in the first 12 weeks of in the intervention group compared to no 
change in the wait-list control condition. For the intervention group the mean 
BMI z-score changed from 2.15 (0.43) at baseline to 2.04 (0.44) at 12 weeks and 
after 1 year follow-up, the mean BMI z-score decreased significantly to 1.96 
(0.46).  
 
1.7.1 Summary of evidence-base for family-based programmes 
To summarise, there are a number of childhood obesity treatment interventions 
which now suggest that a family-based treatment of childhood obesity with 
parents as agent of change is an effective alternative to child group treatment. 
Indeed, Golan et al. [190] states that the parents-only approach was more 
effective. In the current study, the MASCOT programme was delivered as a 
family-based intervention, with both parents and children attending the group-
based programme separately but parents were considered to be the „agents of 
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change‟ to bring about the required changes in lifestyle. The treatment 
programme and its development are discussed in detail in Chapter Two and the 
full treatment programme is given in Appendix Seven.  
 
Up to now, there has been no research activity in Malaysia on interventions to 
treat childhood obesity. It is pertinent to review the background and the issue of 
childhood obesity in Malaysia.  
 
1.8 Malaysia in context 
Malaysia has experienced rapid industrialisation and urbanisation since the 
country‟s independence in August 1957. Stability in economic growth and 
political development has resulted in improvements in mortality and morbidity 
in Malaysia.  According to the recent „Population Distribution and Basic 
Demographic Characteristic Report, Population and Housing Census Malaysia, 
2010, total population of Malaysia was 28.3 million compared to 23.3 million in 
2000 and consists of the ethnic groups Malays (67.4%), Chinese (24.6%), Indians 
(7.3%) and others (0.7%) [194]. Urbanisation has increased from about 25% of the 
population in 1960 to 71% in 2010 [194]. Based on poverty line income of US$1 
per day, the prevalence of poverty decreased from 17% in 1990 to below 4% in 
2009 [195]. 
 
Kuala Lumpur is the capital and the largest city in Malaysia with population of 
1.6 million as of 2010 [193]. Kuala Lumpur and its surrounding urban areas form 
the most industrialised and economically, the fastest growing region in Malaysia 
with 100% urbanisation [193]. The economic transition and population growth, 
together with changes in lifestyle to one of urbanisation in have led to profound 
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shifts in dietary and physical activity behaviours among Malaysians , a 
„westernisation‟ of lifestyle. Furthermore, the accelerated socioeconomic 
development in the past several decades in Malaysia has resulted in major 
changes beginning with a demographic transition to urbanisation , shifting 
occupations from physically active rapidly towards sedentary. Dietary changes 
also appear to be shifting towards a diet dominated by a higher intake of animal 
and lower intake of fibre. In other words, Malaysia is now experiencing a 
nutrition transition [195]. What was once a problem of developed countries is 
now affecting developing countries including Malaysia. 
 
Figure 1.4 Total population of Malaysia from 1980 to 2010 
 
Source: Department of Statistics Malaysia (75) 
 
The evolution in the lifestyle and dietary habits towards higher consumption of 
animal source foods, added sugar and fats and lower intakes of fruits and 
vegetables have been implicated in the increasing rate of obesity and nutrition-
related non-communicable diseases in Malaysia [196]. In the absence of 
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nationwide food consumption survey on dietary intake, the food balance sheet 
data provides some useful information on the trends in dietary intake of 
Malaysian people [197]. The food balance sheet data show that the energy 
intakes of Malaysian adults increased on average by 23% (2343kJ/day). Absolute 
fat and protein intakes also increased from 49g per person per day to 87g per 
person per day and from 49g per person per day to 61g per person per day, on 
average, respectively.  These increases in total energy, fat and protein intake 
resulted from increased consumption of meat, fish, eggs, sweeteners, oil and 
fats (Figure 1.7)[197].  
 
Figure 1.5 Population distributions by state, Malaysia, 2010 
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Source: Department of Statistics, Malaysia [194] 
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Figure 1.6 Level of urbanisation in Malaysia according to state, 2010 
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Figure 1.7 Changes in sources of calories in Malaysia, 1961–1997 
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Although these data are not specific to dietary intake of Malaysian children, a 
small study showed that the energy intake of 11-15 years old girls overweight 
children and adolescents is higher (2138kcal/day) than normal weight children 
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and adolescents (1903kcal/day)[198]. The study also reported that fat intake 
provides on average 30% of the total energy intake in this sample.  
 
Furthermore, fast food is a growing component of the Malaysian diet. The 
growth of the fast food industry in Malaysia has increased dramatically since 
1990s and it has been reported that total sales were RM 1 billion (£204 million) 
in 1997 increasing to RM 1.3 billion (£266 million) in 2000 [199]. 
 
Another concern is that a pilot study of physical activity and sport in Malaysian 
children reported that children showed a strong preference for sedentary 
pursuits, rather than sport or activity games in their leisure time [200], which 
may increase risk of the development of obesity in children. Watching television 
and/or video was the most popular leisure activity undertaken during the school 
week and at the weekend (97%) and video games were seen by 56% of boys 
compared to girls (25%)[200]. 
 
Childhood obesity research in Malaysia is very much in its infancy. Furthermore, 
as Malaysia progresses rapidly towards developed economic status, national 
strategies need to be developed to tackle both dietary and activity contributors 
to the excess weight gain in children.   
 
In 2003, the Ministry of Health Malaysia and Academy of Medicine Malaysia 
developed clinical practice guidelines on the management of obesity in adults 
and children [201]. The guidelines were based on a systematic review and 
reports of other relevant expert working groups. Most of the evidence used to 
inform these clinical recommendations was ranked C, indicating a lack of 
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evidence from a large number of high quality RCTs to inform the guidelines for 
the Management of Obesity in Children and Adolescents. The Malaysian guideline 
recommended the following components in the management obesity of children 
and adolescents:- 
 
 Reduction of energy intake by dietary modification, and using 
conventional foods 
 Increase energy expenditure by increasing physical activities and 
decreasing physical inactivity 
  Behaviour modification associated with eating habits and activity pattern 
 Involvement of the family in the process of change. 
 
All those components were included in the present study. At the time of starting 
the MASCOT project, no RCT on a childhood obesity treatment programme had 
been carried out in Malaysia. The recent and rapid increases in rate of childhood 
obesity internationally suggest a need for weight management programmes. 
Therefore, a well-designed programme on childhood obesity weight management 
should be developed in Malaysia based on recent evidence and guidelines.  
 
1.9 Conclusion: Thesis aims and hypothesis 
1.9.1 Thesis aims 
As described in Section 1.6, the recent systematic review and the UK guidelines 
revealed a number of promising strategies for the successful management of 
childhood obesity. These strategies targeted parents as an agent of change to 
modify behaviour changes in physical activity, sedentary behaviour and diet. 
This thesis study therefore aims to address the primary research question:    
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“Does a family-based behavioural programme for the management of obesity 
(MASCOT) improve the BMI z-score of 7-11 year old children in Malaysia?” 
 
The aims of the thesis study are: 
- To address the primary research question, the MASCOT programme was 
compared with a no treatment control group. The study‟s primary 
outcome was change in BMI z-score at 6-months. The study also aimed to 
investigate a number of secondary outcomes namely change in quality of 
life, physical activity and sedentary behaviour, height and weight at 6-
months (Study Methodology- Chapter Two) 
 
- To examine the differences in health-related quality of life between 
obese children and healthy weight children (Health-related Quality of 
Life- Chapter Four) 
 
- To examine the differences in physical activity and sedentary behaviour 
between obese children and healthy weight children (Physical activity 
and Sedentary Behaviour- Chapter Five) 
 
1.9.2 Thesis hypothesis 
The study research will test the hypothesis that: 
“A „good practice‟ intervention for the treatment of childhood obesity would 
have a greater effect on primary outcome (change in BMI z-score at 6-months) 
and secondary outcomes (change in physical activity and sedentary behaviour, 
height and weight at 6-months) than allocation to a no treatment control 
group.” 
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CHAPTER TWO 
Study Design and Methodology of the Randomised Controlled Trial of MASCOT 
(Malaysian Childhood Obesity Treatment) Programme  
 
2.1 Introduction 
This chapter outlines the design and methodology of the MASCOT intervention 
study which assessed the efficacy of the family-focused weight management 
programme (intervention) relative to no treatment group (control) of obesity in 
7-11 year old school children. A full description of the MASCOT study is also 
given in this chapter and the treatment protocol is described in detail in 
Appendix Seven. The intervention programme was delivered for six months 
between November 2008 and April 2009 at primary schools in Kuala Lumpur and 
the outcome measurements were taken at baseline and six months. The MASCOT 
research team consisted of a dietitian, two physiotherapists as well as a 
psychologist based at the Universiti Kebangsaan Malaysia, Kuala Lumpur. 
 
2.2 Ethical Approval 
Ethics approval was granted by the Medical Research & Ethics Committee, 
Faculty of Medicine, Universiti Kebangsaan Malaysia, Kuala Lumpur. 
 
2.3 Study design and reporting 
2.3.1 Design 
The MASCOT study was a single-blinded randomised controlled trial of a dietetic 
treatment for childhood obesity in children of primary school age. The trial was 
to be registered, conducted and reported in accordance with CONSORT 
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guidelines [202]. Compliance with CONSORT is essential to ensure our study has 
high methodological quality. The study also used an „intention to treat‟ analysis 
on the conduct and reporting of RCTs. Intention to treat analysis (ITT) is a 
method of analysis for randomised trials where all subjects assigned to one of 
the treatments were analysed together regardless of whether or not they 
completed or received the treatment [203]. According the CONSORT statement 
[202], authors require to indicate whether analyses were performed on an ITT 
basis, however it does not outline how ITT should be approached. As outlined in 
Section 1.9.2, the study tested the hypothesis that obese children from a 
treatment group have no significant difference in change in BMI z-scores at 6 
months compared to the no treatment (control) group.  
 
The study did not compare the intervention group with standard care treatment 
in Malaysia because there is no or only minimal treatment available for obese 
children in the health care system in Malaysia. Obesity treatment in Malaysia at 
present has focused its attention on treating obese adults, not children. In view 
of the fact that this was a first study conducted in Malaysia and the lack of 
treatment given by the standard care system, the no treatment arm acted as a 
control group. The present study did not have the resources to offer a waiting 
list control, or to offer some form of control group which involved treatment. 
 
2.3.2 Target patients 
2.3.2.1 Justification 
Study eligibility criteria were set out to ensure that 1) primary school children 
(aged 7-11 years old) recruited required weight management, 2) the degree of 
“obesity” was not such that the children were likely to have serious 
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comorbidities (many will have had comorbidities but not serious ones requiring 
urgent treatment) requiring specialist paediatric interventions and 3) the 
intervention programme would be appropriate for the child‟s development. 
Therefore, the inclusion and exclusion criteria for this study are noted below:  
 
2.3.2.2 Study inclusion criteria 
Children were eligible for the study if they were; 
1. aged between 7 and 11 years old and attending primary school, 
2. had a BMI >95th centile (CDC reference)[204] and 
3. had at least one parent willing to take part in the study 
 
2.3.2.3 Study exclusion criteria 
Children were ineligible to enrol in the study if they; 
1. had an obvious underlying medical cause of obesity,  
2. had serious co-morbidity requiring urgent medical or surgical attention,  
3. had attended any dietetic clinic in past 12 months. 
 
2.4 Study procedure 
2.4.1 Recruitment 
Subjects were recruited between July 2008 and November 2008 in Kuala Lumpur. 
A list of 136 government-owned-primary schools in Kuala Lumpur was obtained 
from the Kuala Lumpur Federal Territory Education Department. From these 136 
schools, 10 schools were selected randomly. Potentially suitable children 
(considered to be overweight or obese by their class teacher) were assessed for 
eligibility by the author using BMI. Of 500 potentially eligible children identified 
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by teachers, 365 were confirmed as obese according to BMI (BMI >95th centile).  
All of these 365 children were provided with study information sheet and the 
details of the study to be given to their parents (Appendix Two).  
 
2.4.2 Consent 
Following recruitment at the schools, the researcher then telephoned the 
families to inquire if they were interested in taking part in the study. The 
researcher ensured that the child was eligible for the study (see 2.3.2.2 for 
inclusion criteria). If the child was eligible and the family willing to take part in 
the study then they were invited to come to the university where all the 
baseline measurements were taken. At this point, the study was explained in 
detail to the parent and child.  
 
If families were allocated the intervention group, the dietitian then sent a 
weight management programme timetable to the families and telephoned two 
days before the first class to confirm attendance. Additionally, all parents and 
children were assured that they could withdraw from the study at any time 
without consequence. Informed consent was obtained from parents (for their 
own participation and that of their child) and child assent was obtained from 
those eligible and interested.  
 
2.4.3 Randomisation and concealment 
Participating families attended a weight management centre where all baseline 
measures were taken, and then the researcher assigned a unique study code 
prior to random allocation into treatment or control group. To ensure 
concealment of allocation, codes were sent electronically to a statistician (Prof. 
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JH McColl) at Glasgow University who produced a computer generated 
randomisation list which allocated participants to treatment or control group so 
that groups were balanced in blocks of 20. The group randomisation was 
stratified for gender. After the randomisation, the statistician sent (by email) 
the dietitian the study code and group allocation.  
 
2.4.4 Blinding 
All the outcome measurements taken at baseline and six months were measured 
by the main researcher (author) who remained blinded to group allocation 
throughout the study. The dietitian, physiologist, psychologist and the families 
were for obvious reasons not blinded to group allocation.  The children and 
families were reminded regularly not to tell the main researcher which group 
they were in. 
 
2.4.5 Delivery of interventions 
2.4.5.1 Intervention group 
The intervention was intended as a relatively low intensity (8 sessions, 8 hour 
contact time, delivered as group sessions) programme, delivered over a 26-week 
period largely by a dietitian who led every session. Input from a clinical 
psychologist supported the work of the dietitian outside treatment sessions, and 
provided support to parents directly during one session. This input helped ensure 
that the programme remained parent-centred and the psychologist advised on 
decisional balance, self-monitoring, goal setting, contracting, use of rewards, 
and relapse prevention. The dietitian and psychologist had limited experience of 
childhood obesity management prior to the trial. The program was adapted from 
the Scottish Childhood Obesity Treatment Trial (SCOTT).[187] The treatment 
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programme involved greater contact time than SCOTT and was delivered as a 
group intervention targeting the parents only, unlike SCOTT [187]. Modifications 
to the „SCOTT‟ treatment programme were made in order to use the parents as 
the main agents of change, a successful approach in some studies [189, 190], 
and because group sessions were less expensive. The first four sessions were 
held every 2 weeks and the next four every month for 4 months. There were four 
groups, each consisting of thirteen parents (52 parents in total, 47 mothers, five 
fathers). Parents were provided with treatment materials that were adapted 
from those used in the SCOTT [188] and ‟Bright Bodies‟ childhood obesity 
treatment RCT [205]. The full description of the programme is discussed next 
(Section 2.5). The primary aim of the intervention was weight maintenance 
allowing the child to „grow into their weight‟, ideally until their BMI was within 
normal centile ranges [145, 206]. 
 
2.4.5.2 Control group 
Children who were allocated randomly to the control group did not receive 
treatment. 
 
2.5 Study full description 
2.5.1 Behavioural targets 
The MASCOT treatment focused on change in three key behaviours recommended 
as the principal targets of obesity treatment by systematic reviews [3] and 
recent evidence based clinical guidelines [144, 145]: reductions in sedentary 
behaviour, particularly screen-time; increases in physical activity; changes in 
diet. The parents were targeted as the main agents of lifestyle change as 
recommended by recent systematic reviews [3] and clinical guidelines [144,145] 
93 
 
and the work of Golan etal. [190] which concluded that combined behavioural 
lifestyle interventions which are family centred are most likely to produce 
significant and clinically meaningful reductions in BMI z-score in obese children. 
Most lifestyle changes in the MASCOT treatment programme were intended 
mainly for the obese child, but to achieve such a change would require changes 
in lifestyle by the entire family, and so treatment efforts in MASCOT were 
directed largely at the parents. 
 
Our MASCOT treatment programme therefore focused on bringing about 
sustained changes in dietary intake, increasing physical activity, reducing 
sedentary behaviour in children of primary school age, 7 to 11 years old, who are 
obese (>95th centile for age relative to CDC reference [204] and above the 
obesity threshold from the Cole et al. method [11] in which the parents would 
be largely responsible for inducing changes in lifestyle.  
 
2.5.2 Dose of treatment and method of delivery  
The rationale for the treatment in MASCOT was that it should be relatively „low 
dose‟ and so reasonably generalisable, and it was also felt that an eight group 
session intervention (with a total dose of patient contact of around 8 hours) 
would be more generalisable than the more intense and longer duration 
interventions which have been described in the US literature [183, 205] many of 
which require much greater patient contact over a much longer period. The 
programme was facilitated by a dietitian, psychologist and physiotherapist.  
 
The Parent-Only group attended classes included nutrition education, exercise 
and behavioural modification topics facilitated by the dietitian and psychologist 
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of 60 minutes each. Parents were provided with treatment hand-outs that were 
modified from SCOTT materials [188] and Bright Bodies materials [205] 
supplemented with additional self-developed material (Appendix Seven). The 
content of each session in the MASCOT treatment programme is outlined in Table 
2.1. 
 
Concurrently, the children in the intervention arm of the MASCOT trial 
participated in a physical activity class facilitated by an exercise physiologist. 
Most sessions consisted of a warm-up, exercise and a cool down aimed to 
develop children‟s motor skills and to motivate them to increase physical 
activity. 
 
2.5.3 Behavioural theory and behaviour change techniques  
As noted above, the MASCOT treatment was intended as a family-centred 
approach based on heavily adapted version of treatments used in two (SCOTT 
and Bright Bodies Treatment Programme) recent childhood obesity treatment 
RCT [187, 205]. Considerable evidence from clinical trials shows that behavioural 
family-based treatment approaches are the most effective options for the 
management of childhood obesity [207]. The intervention employed a number of 
behavioural change techniques underpinned by two well recognised theories of 
behavioural change, the transtheoretical model [208] of change and the social 
cognitive theory [209, 210]. The use of these techniques was pioneered in 
childhood obesity treatment by Epstein and colleagues [183, 184, 211] and the 
techniques are becoming increasingly common in childhood obesity treatment 
and prevention trials [3, 144, 145, 187, 205]. Various behavioural change 
techniques were employed in the MASCOT treatment intervention in order to: 
95 
 
assist the parent and child in raising their awareness of their lifestyle; help them 
focus on the aspects of their lifestyle which require changes; to motivate the 
child and family to make lifestyle changes; to help the child and family monitor 
those changes. The behavioural change techniques used include assessing 
readiness to change, self-monitoring, goal setting, rewards, and contracting, 
problem-solving, and preventing relapse [212]. These techniques are described 
in brief below.  
 
2.5.3.1 Readiness to change and decisional balance  
Motivation and readiness to change were explored in depth in the first 
appointment in the MASCOT treatment programme (Session 1, see Table 2.1). 
Assessment and reflection on readiness to change is an established part of „good 
practice‟ management of a number of chronic paediatric diseases [213, 214] and 
was considered by the authors to be an important part in this programme to 
assess a parent‟s willingness or readiness to change the child‟s lifestyle. The 
MASCOT intervention programme used a Readiness-to-Change scale to determine 
where families were on the continuum between "not prepared to change" and 
"prepared to change”. The parents were asked to mark on a scale 0 to 10 their 
current position in the change process, 0 indicating not prepared to change and 
a score above 5 suggesting that that the parent is willing to consider lifestyle 
change.  
 
The parent was then asked to complete a „decisional balance chart‟  which 
considers the „pros and cons‟ scale sheet in order to help the parent to identify 
the pros (benefits) and cons (costs) of changing behaviour [187, 188]. Firstly, the 
parent was asked to write down the benefits of making the changes and also the 
96 
 
costs of making those changes. Then, the parent was asked to consider whether 
the pros outweigh the cons or the pros outweigh the cons. If the pros outweigh 
the cons, it should help motivate families to make behavioural changes. Open 
questions were also used as part of the decisional balance, to prime the parent 
to think about ways to overcome identified barriers to lifestyle change and 
actions that might be taken to overcome these barriers. 
 
2.5.3.2 Goal setting, contracting and rewards  
Setting realistic behaviour change goals is an established element of behaviour 
change techniques in the management of a number of other chronic paediatric 
diseases [215] which depend on lifestyle change in management [214-216], and 
is increasingly being used in the management of childhood obesity, and widely 
recommended by recent guidelines on childhood obesity treatment (SIGN 
115)[145] and by the recent Cochrane review [3]. 
 
In the MASCOT treatment programme, goal-setting was used and was intended to 
encourage behavioural changes, and to help increase and maintain the child‟s 
and family‟s motivation for behaviour change [187, 212]. In the context of 
MASCOT, the parent was asked to identify the lifestyle changes his or her child 
can make and parents were asked to consider how to make them and think about 
the problems which might arise when making lifestyle changes and how to 
overcome these. In other words the MASCOT treatment programme was „family 
centred‟. In contrast, more traditional management of childhood obesity and 
other chronic disease is less family centred, and it would be typical for the 
health professional (e.g. the dietitian) to simply give out a set of instructions 
(e.g. a diet sheet) or for the dietitian to set behaviour change goals for the child 
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or the family, or in some more traditional treatment programmes no specific 
behaviour change goals would be set.  
 
Even though the parent was asked to set the goals, they have to make sure that 
the goals can be achieved and agreed by his or her child. The dietetic 
professional in our programme assisted participating parents in creating 
“SMART” goals (ie, small, measurable, achievable, realistic and timely) [144, 
184] which is regarded as being very important for accomplishing the goals. In 
MASCOT, parents were asked to set the goals that were based on the information 
that had been given in session 2 (nutrition education) and session 3 (physical 
activity and sedentary behaviour) (see Table 2.1). Parents were initially asked to 
choose behaviour change goals at those sessions and asked to set three goals to 
be kept until session 7.  
 
Behavioural contracting is being used increasingly in „good practice‟ in the 
management of childhood obesity and was used many years ago in the childhood 
obesity treatment programmes by Epstein [176, 177, 183-185]. In recent years, 
behavioural contracting has been used in a few childhood obesity treatments 
RCT [144, 217-219]. The signing of a „contract‟ between the child, parents and 
health professional may help the parents to assist their children to maintain 
focus on specific behavioural goals that the parents have set in the allocated 
time period. In the MASCOT study participating parents and children agreed on a 
reward for the child achieving 100% of the goals which was then signed as a 
„contract‟ between the child and parent and this was supported by the dietitian. 
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Besides that, in order to reinforce the commitment to meeting the lifestyle 
change goals, every time the child achieved one of the goals, the parent would 
put a colourful sticker on a “Goal Puzzle Chart” distributed to families 
(Appendix Eight). For a total of three stickers accumulated, he or she was 
entitled to the agreed reward. Counting the number of stickers was intended as 
a source of motivation for the child to make the lifestyle changes because that 
would mean he or she was getting closer to the reward. Children were allowed 
to choose a reward for achieving the agreed on lifestyle change goals and the 
rewards should be inexpensive, non-food items, such as a book or a family trip 
[188, 212]. Studies have shown that behavioural rewarding has been helpful as 
reinforcement to the setting and attainment of goals [183, 220, 221]. At the end 
of the MASCOT intervention programme at session 8, the parents were asked to 
set their children long-term goals (as part of relapse prevention) and these were 
recorded on a new goal sheet. 
 
2.5.3.3 Self-monitoring as used in the MASCOT treatment programme 
 Many psychologists believe that self-monitoring is an essential strategy in 
behavioural change interventions in order to help people change their lifestyle 
[222, 223]. Self-monitoring of lifestyle has been used in „good practice‟ 
management of a number of chronic paediatric diseases [214, 216], and is being 
used increasingly in childhood obesity management in RCT [3]. Since extensive, 
detailed diaries were likely to present an adherence problem, in the MASCOT 
treatment programme, we utilised much simpler and more focused self-
monitoring diaries that could be kept by the children. It was emphasised as 
essential to parents that their children‟s diaries should be based on the child‟s 
personal goals and targeted behaviours. For example, if increasing vegetable and 
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fruit intake was one of the behaviour change goals, then daily intake of these 
foods would be recorded. 
 
 In the MASCOT treatment programme, families were encouraged to self-monitor 
their lifestyle in general, and the behaviours set as goals in particular, by 
keeping a simple lifestyle diary, in which parents guide their children to write 
down everything they eat, drink, recording the type of daily exercise and the 
time as well as the amount of TV viewing. From the second session until third 
session of the programme (see Table 2.1), the parents have to monitor their 
children to keep a lifestyle diary in which diet, physical activity, and sedentary 
behaviours were recorded each day for one month. During the parent sessions 4 
and 5, the dietician reviewed the lifestyle diaries, in order to help encourage 
parents to help their children to keep the diaries, and to help highlighted 
progress towards the behavioural goal. After the review by the dietitian, parents 
and children were encouraged to continue with self-monitoring throughout the 
programme, and to use self-monitoring to assess whether goals have been 
achieved.  
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Table 2.1 Components of the MASCOT treatment programme (see Appendix Seven for programme details) 
Session Topics Contents Behavioural change technique  Week 
1 Wake up call Risky Life  
The benefits and sacrifice of weight management  
Readiness to change  
 Readiness to Change and Decisional Balance 
 
1-2 
2 Eat well, be well Energy balance  
Healthy eating plan- Traffic Light  
Food reference guide  
 Goal Setting, Contracting and Rewards 
 Self-Monitoring  
3-4 
3 Be Active! How to motivate child to initiate physical activity 
How to decrease sedentary behaviour  
 Goal Setting, Contracting and Rewards 
 Self-Monitoring 
5-6 
4 Make a Better Life Eating a daily breakfast  
Family meal 
Fast food 
Label reading  
 Problem-solving 
 Self-Monitoring 
 
7-8 
5 I Feel Good Parenting skills  
How to be a good role model?  
Dealing with stress  
 Problem-solving 
 Self-Monitoring 
 
11-12 
6 Let‟s cook together Making foods together 
How to modify food in a healthy way  
 15-16 
7 Simply the Best Understand a relapse  
How to improve current diet and physical activity 
Tips maintaining a successful routine  
 Problem-solving 
 Preventing Relapse 
19-20 
8 Sharing is Caring The most admirable family of the program 
Sharing tips with other parents  
Long-term Goal setting  
 Goal Setting, Contracting and Rewards 
 
23-24 
*Behavioural change techniques were used in every session except Session 6. However, only specific techniques were used in each session. 
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2.5.3.4 Problem- solving and preventing relapse  
Problem-solving techniques, and relapse prevention, are increasingly being 
regarded as being of crucial importance to behaviour change in „family centred‟ 
chronic disease management [224, 225]. In the MASCOT treatment programme 
problem solving techniques were encouraged, and families were advised to use 
them particularly when the child and/or the parent had difficulties in changing 
the behaviour which had been set as a goal. Since our MASCOT treatment 
programme was group-based, a „brainstorming‟ approach was used in order to 
encourage parents to highlight likely problems which would arise, and then to 
generate a number of ideas from the group members for solutions to these 
problems during parent‟s session 4, 5 and 7 after the dietician reviewed the 
lifestyle diaries during the previous sessions (see Table 2.1). During discussion of 
problems and problem solving it was considered essential for the dietetic 
professional to use open questions and allow the parents to find appropriate 
solutions to the problems and share it with other parents. 
 
In order to avoid lapses in behaviour change becoming long term relapses, 
relapse prevention was the focus of session 7, towards the end of the treatment 
programme to ensure that the child maintain behaviour or lifestyle changes in 
the long-term. During this session, the parent were asked to identify possible 
„high risk‟ situations where sticking to goals could be difficult for their children 
[144]. For example, participating parents were asked to think of difficult 
situations that make it difficult to achieve the child‟s goals on a „Tricky 
Situation‟ sheet. Questions were asked such as „How do you deal with achieving 
your goal when someone invites you to a birthday party? 
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2.5.4 Intervention content and timing  
The treatment programme was held separately for parents and children as noted 
above, except one joint session of cooking (session number 6, Table 2.1). The 
first four sessions were held every 2 weeks and the next four sessions were held 
every one month for 4 months (Table 2.1). There were four groups, each 
consisting of approximately thirteen children and their parents. Treatment 
sessions were directed at parents only and were facilitated largely by a dietitian 
(7 hours), though with some input from a psychologist (present for 1/8 hours). 
Parents were provided with treatment handouts that were modified from SCOTT 
materials [188] and published Bright Bodies materials [205] supplemented with 
additional self-developed material. The content of each session is outlined in 
Table 2.1 and described in brief below.  
 
2.5.4.1 Nutrition education component  
A wide range of evidence-based guidelines and expert committee statements on 
treatment suggest that dietary change is an essential element of childhood 
obesity treatment. However, there is lack of evidence to inform what dietary 
modification (eg. prescriptive approach (Traffic Light Diet) vs structured meal 
approach (dieting) would be most effective. For the purpose of the MASCOT 
treatment programme, we used a non-diet approach which the quantity, quality 
and frequency of dietary intake are determined by parents. A non-diet approach 
is an educational process that involves learning better food choices and using 
moderate portion sizes that should prove to be more beneficial long term [226, 
227].  When Savoye et al. [226] compared dieting vs non-dieting approaches to 
obesity treatment in adolescents they found that the non-dieting group showed 
improved long-term results. Furthermore, Field and colleagues have compared 
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dieting vs non-dieting approaches to obesity treatment in preadolescents and 
adolescents and demonstrated that not only was dieting ineffective for weight 
control but it may have promoted weight gain [227].  
 
For the purpose of MASCOT, we used simplified a „Traffic Light Diet‟ in order to 
teach parents and subsequently their children which foods should be 
avoided/reduced and which could be consumed freely [188]. The traffic light 
diet scheme did not require „calorie counting‟, and used three categories:  red 
foods (high-energy foods and should be avoided/greatly restricted), amber foods 
(high in energy, but also high in nutrients, take in moderate quantities) and 
green foods (have plenty of nutrients for only a low amount of energy, consume 
freely). The MASCOT nutrition education content (Table 2.1) also included 
teaching the concept of energy balance, and appropriate food label reading, and 
encouragement for more modest portion sizes.  
 
2.5.4.2 Physical activity and sedentary behaviour component  
All recent clinical guidelines and systematic reviews have recommended the 
inclusion of physical activity and reduction in sedentary behaviours in a multi-
component programme for children‟s weight management [3, 144, 145]. There is 
widespread agreement in evidence-based guidance on a target to increase 
moderate to vigorous intensity physical activity to at least 60 minutes per day 
[144, 145]. For the purposes of MASCOT, while parents attended the healthy 
lifestyle classes; children participated in a supervised physical activity session. 
The sessions consisted of aerobic, treasure hunting and non-competitive, fun 
games to improve children‟s fundamental movement skills and aerobic capacity 
and at the same time to increase their confidence to participate in physical 
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activity. Sessions used minimal space and equipment so that the children might 
continue participation in the activities that are easily transferable to the home 
environment.  
 
Besides that, parents also targeted sedentary behaviour change. Sedentary 
behaviour refers to activity in which the work of the large skeletal muscles 
involved in habitual movement and postural control is very limited, for example 
sitting [228]. Furthermore, sedentary behaviour is not just a lack of physical 
activity, but is the purposeful engagement in behaviours with low energy 
expenditure such as TV viewing [229]. The parents were advised to self-monitor 
their and their children‟s screen time, and to work towards a goal of limiting 
time spent in screen time to no more than two hours per day or 14 hours per 
week [144, 145]. Targeting of both physical activity and sedentary behaviour 
began during MASCOT session 3 (see Table 2.1). Parents were responsible for 
setting activity goals at home for their children supported by a hand-out 
outlining the type of physical activity and how much they had spent on 
sedentary behaviour (screen time).  
 
The children were encouraged to do different types of physical activities until 
they find those that they feel comfortable, fun and able to help them to achieve 
the desired goal. Parents were reminded to help make small incremental 
changes to the children‟s physical activity since their children would probably 
have been very inactive for some time and may also have lacked physical 
education which has a low priority in Malaysian schools. Therefore, in the 
transformation towards a healthier lifestyle by increasing physical activity, it 
was important for children in the MASCOT programme not to over-exert 
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themselves. This recommendation reflected a physical activity model (Figure 
2.1) encouraging a low intensity and short duration of activity at the beginning 
of behavioural change, but gradual increase in the moderate-vigorous intensity 
activity levels to 60 minutes per day as a long term aim after they feel 
comfortable and confident with physical activities.  
 
Figure 2.1: Physical activity model provided to parents to guide the 
achievement of MASCOT programme physical activity goals.  
 
 
 
 
2.6 Retention 
Participation retention in child weight management studies range from 10-50% 
[180]. Poor retention rates have implications for intention to treat analysis (see 
section 2.11) and can mean that studies are underpowered so every effort was 
taken to limit attrition. For example, scheduling of intervention sessions was 
flexible and timing and date was arranged between the dietitian and the 
parents.  
106 
 
Since our treatment was delivered as a group intervention, the dietitian tried to 
make sure that in each group more than 75% of the families attended 
intervention- she telephoned the parents two days before the intervention 
session as a reminder and tried to be flexible about intervention sessions where 
this was possible. The dietitian also kept information on a database on whether 
the subjects attended or failed to attend their sessions. Families were expected 
to attend 8 classes over 6 months. If a family failed to attend two consecutive 
classes, they were considered to be a non-completer of treatment. As noted, 
subjects were analysed within the groups to which they were randomly allocated 
i.e an „intention to treat‟ analyses. 
 
Furthermore, scheduling of the outcome measurement sessions was also flexible 
and where necessary individual appointments, home or school visits were 
offered. Additionally, families were provided with RM10 (approximately £2) 
following attendance at class and measurement sessions to assist with petrol 
costs.  
 
2.7 Pilot study 
The dietitian and psychologist carried out a small pilot study of the treatment 
protocol in Kuala Lumpur in May 2008. Due to the time constraints on the 
project the pilot involved a condensed version of the treatment protocol with 
the subjects attending four sessions over a month- period.  
 
Session 1 and session 3 were given in their entirety (60 minutes in each session) 
in a first and third week of the pilot study.  In second week, third session was 
conducted that consists of a 30-minute version of Session 2 followed by a 30 
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minutes version of Session 4 (see Table 2.1) and fourth session. In fourth week, 
30 minute version of Session 7 followed by a 30 minute version of session 8 was 
conducted (see Table 2.1). All the new printed materials produced for the study 
were used in the pilot (see Appendix Seven). 
 
Five children and families were enrolled into the pilot study. Prior to starting 
the pilot study all the children were screened for eligibility for the study and 
had all baseline measurements taken by the researcher (author) (as described in 
section 2.7). All five families completed the pilot study. At the end of the pilot 
study, the parents were asked to comment on the treatment and printed 
materials using structured questions (see Appendix Nine for these questions). All 
comments were very positive and there were no changes in the treatment 
protocol as a result of the pilot.  
 
2.8 Outcome measurements 
Baseline data were taken by the main researcher at baseline (2 weeks prior to 
the first class session) and six months after the first dietetic appointment (25 to 
27 weeks). The main researcher followed standard written protocols for the 
measurements. As previously discussed (see section 2.4.4 ), the main researcher 
remained blinded to group allocation throughout the study and until the six-
month study were statistically analysed and was not involved in delivery of the 
treatment programme.  
 
The primary aim of present study was to test the hypothesis that a „good 
practice‟ intervention for the treatment of childhood obesity would have a 
greater effect on primary and secondary outcomes than allocation to a no 
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treatment control group. While the primary outcome of the MASCOT trial was 
BMI z-score, in common with most other childhood obesity RCT [3], it is also 
important to test whether an obesity treatment intervention has any effects on 
other variables („secondary outcomes‟), including possible adverse effects. 
Childhood obesity impacts upon other aspects of health beyond weight and 
health and encompasses effects on physical, emotional, mental and spiritual 
health [83], therefore secondary outcomes that represent broader health 
outcomes were also assessed in the MASCOT study, and these were measures of 
physical activity, sedentary behaviour and psychosocial health (quality of life), 
weight and height.  
 
2.8.1 Height, weight and BMI  
Child‟s height was measured using the Leicester height measure (Chasmors, 
London, United Kingdom). The child was measured in light clothing with socks 
and shoes removed. Children stood barefoot with feet together on the centre 
base plate, the head was in the horizontal Frankfurt plane position and that they 
were standing up straight. To ensure accurate measurements were taken, height 
was measured 2-3 times for each subjects and the mean was recorded. Height 
was measured to the nearest 1mm. 
 
Child‟s weight was measured using a Tanita electronic scale model WB-100MA 
(Chasmors, London, United Kingdom), with children lightly clothed and without 
shoes. To ensure accurate measurements were taken, height was measured 2-3 
times for each subjects and the mean was recorded. Weight was measured to 
the nearest 0.1 kg.  
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Values for height, weight and BMI were converted to a decimal age and gender 
specific BMI z-score using a LMS method that was developed by Professor Tim 
Cole[http://www.healthforallchildren.com/index.php/shop/product/Software/
Gr5yCsMCONpF39hF/0].  
 
2.8.2 Habitual physical activity and sedentary behaviour 
Habitual physical activity and sedentary behaviour were measured objectively 
over five days-during the waking hours- at baseline and follow up using a 
CSA/MTI GT1M accelerometer (The Actigraph, Fort Walton Beach, Florida, USA). 
This accelerometer is small, lightweight and practical for use with children [230, 
231]. Accelerometry data were included so long as at least 4 days of monitoring 
with at least 10 hours per day were obtained. In children this age, 3-4 days of 
accelerometry provides high reliability for the assessment of physical activity 
and sedentary behaviour [232, 233]. The accelerometers were set to record 
activity in 15 second epochs, collapsed to 1 minute when cut-points were 
applied to measure the intensity of physical activity and sedentary behaviour. 
Accelerometry counts per minute (cpm) were used as a measure of total volume 
of physical activity. Accelerometry data were also summarised using cut-points 
to define time spent in sedentary behaviour (<1100cpm) [230] light intensity 
physical activity (1100-3200 cpm), and moderate to vigorous intensity physical 
activity (MVPA) (>3200cpm) [234] these are all empirically determined cut-off 
points based on previous paediatric validation studies [230, 234]. All monitors 
were routinely calibrated before use.  
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Participants were instructed to wear the accelerometer around the waist on an 
adjustable elastic belt and worn over the right hip under clothing as described 
previously [146] and a hand-out was given that illustrates on how to wear the 
activity belt correctly (see Appendix Four). They also recorded the time the 
monitor was attached in a diary (see Appendix Five) and removed each day and 
also other times that the monitor was removed during the day, for example, 
swimming. Data were downloaded and handled manually and no standard rule 
was applied to exclude strings of zeros as non-wear time: non-wear time was 
identified by visual inspection of accelerometer output combined with parental 
and child log sheets which recorded periods of non-wear time. 
 
2.8.3 Health-related quality of life 
The PedsQLTM Pediatric Quality of Life Inventory (Malay) version 4.0 
questionnaires were used to measure the quality of life of obese children [44]. 
The PedsQLTM 4.0 is a 23-item child HRQoL measure consisting of four 
components-physical functioning (8 items), emotional functioning (5 items), 
social functioning (5 items) and school functioning (5 items) (see Appendix Six). 
For the purpose of the present study we used the self-reporting and parent proxy 
questionnaires for the 5-7 and 8-12 year olds. These four questionnaires are 
translated to Malay Language with kind permission of Prof. J. Varni (Professor of 
Research, Texas A&M University, Texas, USA). As recommended by Varni the 
questionnaires were completed before any other measurements were taken. The 
researcher (author) administered the questionnaire of the young children 
verbally and if it was felt appropriate the questionnaire for the older children 
was self-administered by the child [44]. 
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Parents and children aged 8 and above were asked to answer to each item of the 
PedsQL 4.0 (see section 3.2.3.3) using a five-point response scale (0= never a 
problem, 1= almost never, 2= sometimes, 3= often and 4= almost always). In 
PedsQL 4.0, children age 5-7 years old are classified as younger children and a 
three-point scale was used instead of five responses (0= not at all a problem, 2= 
sometimes and 4= a lot) and each response was tied to a happy to sad face scale 
(Appendix Six). Responses to PedsQL questionnaire were reverse and linearly 
transformed to a 0-100 scale: 0= 100, 1= 75, 3= 25 and 4= 0, so that higher 
scores indicate better quality of life. The questionnaires were self-administered 
for parents and for children aged 8-12 years and interview (main researcher read 
the question and asked the subjects to point to either a smiling, middle or 
frowning face) administered for children aged 7 years. 
 
An overall total score was derived from all the questions answered. The scale 
produces a Physical Health Summary Score (the total of the physical functioning 
subscale) and a Psychosocial Health Summary Score (from the mean of 
emotional, social and school functioning subscales) which add to give a Total 
Score.  
 
2.8.4 Socio-demographic information 
A questionnaire written in the national language (Malay) was designed to collect 
data for socio-demographic profile of the families (Appendix Three) during the 
first appointment with the main researcher (see section 3.3.3). The 
questionnaire asked parents to record information about their working situation, 
household size and household income. Because all the questionnaires were 
distributed and collected on the same day, there was a 100% response rate. 
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2.9 Data analysis 
2.9.1 Sample size calculation 
The present RCT study was powered using BMI data from the Scottish Childhood 
Obesity Trial (SCOTT) RCT [187] since the methods that were used in the present 
study were similarly with SCOTT study. Our statistician Prof JH Mc Coll 
(University of Glasgow) confirmed that with a difference in the change in BMI z-
score of -0.25 at six months between groups and the SD of the change in BMI z-
score of 0.21, giving a delta of 1.15, a sample size of around 30 children per arm 
at 6 months would give 90% power at the 0.05 significance level. It was 
therefore intended that around 100 children would be entered into the trial to 
allow for sample attrition during the 6-month study. All the data within this 
chapter are reported as mean and standard deviation as changes in outcome 
measures were tested for normality and were normally distributed. 
 
2.9.2 Quantitative analysis 
All statistical analysis presented in this thesis were carried out by the author. 
Data were analysed using Statistical Package for Social Science (SPSS) version 
16.0, a full description of the statistical analysis is given in section 3.4.2.1.  
 
2.9.2.1 Primary analysis- Intention to treat (ITT) analysis 
As mentioned in Section 2.1.1, for the purpose of this thesis, ITT analysis was 
conducted in which mean that all study subjects were retained in the groups to 
which they were originally allocated and no subjects were removed from the 
analyses by the researchers. The analysis used all children for whom data were 
available on the basis of the group they were allocated regardless of their 
adherence to the protocol (i.e. attendance). 
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2.9.2.2 Primary analysis- Paired t-test and independent sample t-test 
The study was powered to establish the significance of the difference between 
groups in change in BMI z-score following the completion of the 6 month 
intervention programme. Therefore, independent sample t-test was conducted 
to examine the significance of any between group differences at the six-month 
time point (intervention end). 
 
Changes in outcome variables within each group (intervention and control) 
between baseline and 6 month follow up are also presented, and the significance 
of within group (within participant) changes analysed by paired t-test. 
 
2.9.2.3 Secondary analysis- Per protocol analysis 
A pre-planned secondary analysis was also conducted using the „per-protocol‟ 
approach and involved participants who attended at least 75% of scheduled 
sessions (> 6/8 sessions) defined as „completers‟; participants who attended<6 of 
the 8 sessions attended are referred to as „non completers‟. The planned per 
protocol analysis was performed for BMI z-score and weight for the completers in 
order to test whether adherence to the treatment programme (as indicated by 
attendance, a proxy measure of adherence) had any greater impact on these 
outcomes. 
 
2.10 Discussion 
2.10.1 Strengths of the MASCOT treatment programme 
The present study is the first to describe a „good practice‟ protocol for the 
treatment of childhood obesity in Malaysia, and, to our knowledge, is the first 
description of an obesity treatment protocol intended for any setting outside the 
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western world. The main strength of the present study was its novelty- no 
studies of this kind have been undertaken in Malaysia or in Asia more generally. 
The treatment programme which is described should be generalisable, and so 
might be suitable for inclusion in current treatment service delivery models 
within the Malaysian public healthcare system, and elsewhere. Systematic 
reviews have suggested that longer and more intensive treatment programs 
might produce greater improvements in weight status [3], but such interventions 
are much less likely to be practical [205]. 
 
Additionally, the lifestyle behaviours promoted in the MASCOT treatment 
programme are reflective of the recommendations made about treatment in 
recent systematic reviews [3] and concur with recent clinical practice guidelines 
[144, 145] for the management of obesity in children. The nutrition education 
component of the MASCOT programme was underpinned by the promising 
treatment offered by Bright Bodies programme [205]: it found that a non-diet 
approach (as defined above) seemed to be more beneficial for long-term 
success. In addition, the physical activity and sedentary behaviour 
recommendations promoted within the MASCOT treatment programme were 
based on current evidence-based guidelines and systematic reviews [3, 144, 
145]. Furthermore, in the MASCOT treatment programme the children were 
encouraged choose their own activities by doing different types of physical 
activities until they find those that they feel comfortable, fun and able to help 
them to achieve the desired goal. Children are probably more likely to continue 
being active over time if they have the opportunity to choose their own 
activities [221]. A further strength of the treatment programme was the 
inclusion of behavioural change techniques such as decisional balance, goal 
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setting, self-monitoring, problem-solving and rewards [212] as recommended by 
recent NICE [144] and SIGN guidelines [145] in the UK.   
 
Furthermore, a number of design features should help contribute to enhanced 
generalisability of the MASCOT treatment programme. The MASCOT treatment 
programme was designed to be less intensive compared to some US treatment 
interventions [205] with a total dose of treatment of approximately 8 hours per 
parent which should hopefully make the programme more widely applicable in 
other settings. In addition, the group delivery method in this programme would 
provide improved service efficiency over the current routine UK practice of 
individualised counselling for weight management [187]. One study has shown 
that a potential benefit of group programmes was that being part of the group, 
the children were more motivated to attend treatment sessions and enjoyed the 
support and interaction provided by the group setting [221]. Another strength of 
the MASCOT treatment programme was the involvement of parents in the 
treatment as described above. The parents were targeted as the main agents of 
change in the programme as they influence their children‟s environments and 
behaviours and involvement of parents would help the children to maintain their 
weight [235]. 
 
2.10.2 Limitations of the MASCOT treatment programme 
Systematic reviews have suggested that longer and more intensive treatment 
programmes would probably produce greater effects on body weight and energy 
balance and long-term maintenance [180]. The MASCOT programme is a 
relatively low intensity intervention programme compared to many other 
treatment intervention programmes [205] that might be seen as a weakness. 
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However, the limited „dose‟ of treatment in the MASCOT treatment programme 
was considered as strength because it should make the treatment programme 
more widely applicable. In addition, the publication of the MASCOT treatment 
programme in some detail should enable direct replication of the intervention in 
other settings, further increasing its generalisability.  
 
2.11 Conclusion  
In summary, this chapter provides key features of the RCT design that were 
required ensuring robustness of study findings that conducted and reported in 
accordance with CONSORT guidelines that are summarised in Table 2.1. These 
findings are presented in Chapter Four which report on the study outcomes and 
are summarised in the final chapter. Furthermore, the detailed description of 
the MASCOT treatment programme here should enhance the extension of obesity 
treatment, particularly if the intervention is successful. A detailed description of 
a treatment programme will also assist in development of other treatments in 
future, even if the intervention is revealed in the RCT to be unsuccessful. The 
description of physical activity, sedentary behaviour, and quality of life in the 
present study also provides important contextual information on obese children 
in Malaysia which should also assist future treatment programmes.  
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Table 2.2 Summary of the CONSORT criteria reported in this chapter 
Criteria Reported in thesis 
Eligibility criteria for participants  Section 2.3.2.2 
Details of the intervention Section 2.5 
Specific objectives and hypotheses Section 1.9.1 and 
Section 1.9.2 
Clearly defined primary and secondary outcome 
measures 
Section 2.8 
Sample size Section 2.9.1 
Randomisation Section 2.4.3 
Allocation concealment Section 2.4.3 
Implementation Section 2.4 
Blinding Section 2.4.4 
Statistical methods Section 2.9.2 
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CHAPTER THREE 
Results of the MASCOT Randomised Controlled Trial* 
 
3.1 Statistical analysis and power 
Data were analysed using SPSS version 14.0. All the analysis presented in this 
thesis was independently carried out by the author. Statistical analysis was 
carried out with the advice of Prof J. Mc Coll, Department of Statistics, 
University of Glasgow.      
 
As discussed in Chapter Two, section 2.8.2.1, the primary outcome for the study 
was change in BMI z-score from baseline to six months and the study had been 
powered for 30 participants in each arm at 6 months with a change in BMI z-
score of -0.25 at six months between groups giving 90% power and 0.05 
significance (see Chapter Two section 2.8.1) 
 
The baseline characteristics of the 107 participants were described as a group. 
Primary and secondary outcome findings were then reported using the analysis 
described in Chapter Two, section 2.8. All the data within this chapter are 
reported as mean and standard deviation as changes in outcome measures were 
tested for normality and were normally distributed.  
 
Outcomes were analysed in two ways. First, changes in outcome variables within 
each group (intervention and control group) between baseline and 6 month 
follow up are presented, and the significance of within group (within 
participants) changes analysed by paired t-tests. Second, the issue of whether 
 
*This chapter has been published in International Journal of Paediatric Obesity (see Appendix Ten) 
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changes in outcome variables differed significantly between groups (intervention 
versus control) was examined using independent sample t-tests. A p-value was 
less than 0.05 was taken to indicate statistical significance.  
 
For the purpose of this thesis, intention to treat (ITT) analysis was conducted-
this  involved including in the analysis  all subjects for whom data were available 
on the basis of the group they were allocated regardless of their adherence to 
the protocol (i.e. attendance) (as described in Chapter 2 section 2.3.1). Missing 
data were not imputed, therefore the outcome status of participants that were 
lost to follow up could not be accounted for and they were excluded from the 
analysis. 
 
A pre-planned secondary analysis was also conducted using the per-protocol 
approach and involved participants who attended at least 75% of scheduled 
sessions (> 6/8 sessions). The highest level of adherence was calculated to be 
attendance for at least 75% of scheduled sessions (>6/8 sessions- considered 
„good‟ in this thesis) and less than six scheduled sessions were defined as „poor‟ 
adherence. A planned per protocol analysis was performed for BMI z-score and 
weight for the completers (see section 2.9.2.3) in order to carry out a 
preliminary analysis to test whether adherence to the treatment programme (as 
indicated by attendance, a proxy measure of adherence) had any impact on 
outcomes. 
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3.2 Results 
3.2.1 Subject recruitment and group allocation 
365 families were assessed for eligibility for the present study as described in 
Chapter Two, section 2.3.2.1; 15 families did not meet study inclusion criteria 
due to weight status, medical history and age and another 233 families with 
eligible children refused to participate due to a lack of interest and time. In 
addition, five families were unable to be contacted due to providing incorrect 
contact numbers during the recruitment stage and five families failed to attend 
baseline assessment and were not enrolled in the study. Therefore the final 
sample size of 107 families represented 31% of enquiries from eligible families; 
55 participants were randomised to no treatment (control group) and 52 to 
treatment (intervention group).  
 
Of the 107 participants entered at baseline, 79 (74%) of participants (45 control; 
34 intervention) attended the six-month follow-up. The expected drop out rate 
used in original power calculations was 30%; however, the actual dropout rate 
for the present study was 26% at six months. Figure 4.1 describes the flow of 
participants throughout the study in accordance with the CONSORT statement 
[202]. 
 
3.2.2 Adherence to treatment and study protocols 
Programme session attendance was used as a proxy measure of adherence to the 
study protocol. Greater adherence to treatment has been associated with 
improved clinical outcomes and prevention or reduction of complications in 
some studies [236, 237]. Two categories (Figure 4.1) were used to represent 
different levels of adherence to treatment for participants in the treatment 
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group. Of the 52 intervention group participants, 25 (48%) participants attended 
75% of their scheduled sessions (completers) and 27 (52%) participants attended 
less than 75% (non-completers). Analysis had been pre-planned to be carried out 
for analysis of completers as described above.  
 
Figure 3.1 presents the number of participants analysed for the primary outcome 
at the point six-months after baseline. At six months, a total of 28 participants 
(26%) were lost to follow-up (no treatment (control): 10/55, treatment 
(intervention): 18/52). Thus, the overall retention rate at six months was 74%. 
The outcome status of participants lost to follow up cannot be accounted for and 
they were excluded from the intention-to-treat analyses.  
 
3.2.3 Socio-economic status of MASCOT families at baseline 
Table 3.1 presents the distribution of parent‟s working situation, household 
income and household size of the participants in the study. The working 
situation of parents was used as the indicator of the socioeconomic status of the 
family in the present study (as described in Chapter Two section 2.7.1). Table 
3.1 shows that the study families had come from a range of socioeconomic 
backgrounds. Fifty per cent of the fathers worked at the private sector as well 
as the mothers (43%). In this sample, the mean monthly household income was 
RM4270.77 (GBP1 = RM5.3) with the majority of families (76%) in the study trial 
consisting of more than five people. There was no statistically significant 
difference in household income between intervention and control groups.  
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Figure 3.1 Flow of participants through the trial 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
365 assessed for eligibility 
 
300 attended medical screen  
 
112 confirmed for eligibility and 
obtained consent 
 
65 excluded 
10 did not meet eligibility 
criteria            
55 refused to participate 
 
188 excluded 
5 did not meet eligibility 
criteria             
5 unable to contact                        
178 refused to participate 
 
107 completed baseline measures 
Intervention group: 52 
allocated to MASCOT 
treatment (intervention) 
 
Control group: 55 
allocated to no treatment 
(control) 
 
6 months after baseline 
n=34 (65%) 
 
6 months after baseline 
n=45 (84%) 
 
5 excluded 
5 did not attend baseline 
 
Programme attendance                      
(8 sessions) 
25 attended > 6 sessions 
27 attended < 6 sessions 
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Table 3.1 Socio-economic status of MASCOT families at baseline  
All differences between intervention and control groups non significant (chi squared tests)
 Full sample 
(n=107) 
Intervention 
group (n=52) 
 
Control group 
(n=55) 
 
 
 
 
n(%) 
 
n(%) 
 
n(%) 
 
Working situation 
Father 
   Not working 
   Government sector 
   Private sector 
   Own business 
Mother 
   Not working 
   Government sector 
   Private sector 
   Own business 
 
 
 
2 (2) 
24(22) 
53(50) 
24(22) 
 
28(26) 
23(22) 
46(43) 
8(8) 
 
 
 
3(5.8) 
14(26.9) 
22(42.3) 
13(25.0) 
 
10(19.2) 
17(32.7) 
18(34.6) 
7(13.5) 
 
 
 
3(5.4) 
12(21.8) 
29(52.7) 
11(20.0) 
 
20(36.3) 
6(10.9) 
28(50.9) 
1(1.8) 
Household income (RM) 
 
1- 750  
751- 2000  
>2000   
 
 
3(3) 
21(21) 
75(76) 
 
mean(SD)= 
RM4270 (3085) 
 
 
2(3.8) 
8(15.4) 
39(75.0) 
 
mean(SD)= 
RM4748(3435) 
 
 
1(1.8) 
11(20.0) 
38 (69.1) 
 
mean(SD)= 
RM4492(5714) 
Income per capita (RM) 
 
1-143 
144- 286 
>286   
 
 
4(4) 
9(10) 
79(86) 
 
 
3(5.8) 
3(5.8) 
41(78.8) 
 
 
1(1.8) 
4(7.3) 
40(72.7) 
Household size 
 
   1-4 
   5-7 
  >7 
 
 
23(25) 
63(69) 
6(7) 
 
 
14(26.9) 
30(57.7) 
3(5.8) 
 
 
9(16.4) 
33(60.0) 
3(5.5) 
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3.2.4 Child characteristics at baseline 
3.2.4.1 Baseline anthropometric measurements 
The anthropometric measures and weight status of the two study groups were 
similar with an almost equal proportion of boys to girls (Table 3.2). There were 
26 boys and 29 girls in the control group with 28 boys and 24 girls in intervention 
group. There were no significant differences between groups for child age, 
anthropometric measures and weight status. The absence of significant 
differences between intervention and control groups at baseline suggests that 
the randomisation successfully controlled for baseline differences between 
intervention and control groups. 
 
Table 3.2 Baseline mean (SD) anthropometric measures and weight status of 
children enrolled in the MASCOT study 
 1Independent t-test by group 
 
 
 
 intervention group control group p value1 Full sample 
n 52 55  107 
Male/Female 
Age 
Height (cm) 
Height z-score 
Weight (kg)  
Weight z-score 
BMI (kg/m2) 
BMI z-score 
28/24 
9.7 (1.4) 
139.6 (9.8) 
0.5 (0.9) 
54.5 (12.1) 
2.6 (0.6) 
27.6 (3.4) 
2.9 (0.6) 
26/29 
9.9 (1.6) 
140.3 (10.7) 
0.4 (1.0) 
54.6 (14.0) 
2.5 (0.8) 
28.0 (7.0) 
3.0 (0.5) 
- 
0.62 
0.74 
0.92 
0.98 
0.67 
0.77 
0.40 
54/53 
9.8 (1.5) 
140.0 (10.2) 
0.5 (0.9) 
53.9 (13.1) 
2.5 (0.7) 
27.8 (5.5) 
2.9 (0.6) 
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3.2.4.2 Baseline habitual physical activity and sedentary behaviour 
At the baseline measurement, 20 data points were missing due to accelerometer 
failure and poor compliance with the accelerometry protocol and therefore only 
87 data points are presented in this study from the 107 study participants at 
baseline.  
 
The accelerometer was worn over 5 days on average for a mean of 13 waking 
hours per day at baseline. The results showed that there were no significance 
differences between groups for overall habitual physical activity levels and 
levels of sedentary behaviour (Table 3.3). This suggests that the randomisation 
successfully controlled for baseline differences. 
 
Table 3.3 Baseline mean (SD) physical activity and sedentary behaviour levels 
of children enrolled in the MASCOT study 
Group 
% monitored 
daytime 
Intervention    
(n=50) 
Control         
(n=37) 
p-value1 Full Sample 
(n= 87) 
Total activity 
(cpm2) 
387 (140) 335 (144) 
 
0.91 365 (143) 
% of day time :     
Sedentary 
behaviour  
88.5 (4.5) 
 
89.8 (4.4) 0.89 89.1 (4.5) 
Light intensity 
activity 
10.3 (4.7) 
 
8.8 (4.7) 0.74 9.6 (4.7) 
MVPA 0.9 (0.8) 1.0 (1.1) 0.09 1.0 (1.0) 
1Independent t-test by group 
2cpm= count per minute 
*p-value <0.05 
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3.2.4.3 Baseline health-related quality of life scores 
Baseline data from the two groups are shown in Table 3.4. At baseline, parents 
reported their child‟s physical scale quality of life was lower than their child 
perceived it to be on physical scales of the PedsQLTM 4.0 (p=0.04), but there 
were no significant differences between parent and child reports for the other 
quality of life subscales or total scores. Table 3.4 presents this difference. There 
were no significant differences in quality of life for either child or parents report 
according to group at baseline, showing the randomisation to have been 
effective in this case. 
 
Table 3.4 Baseline mean (SD) health-related quality of life scores for children 
(C) and parents (P) enrolled in the MASCOT study 
 
1 Health-related quality of life scores measured using the Peds QL 4.0 where a higher score 
indicates a better quality of life.   
2 Independent sample t-test, significant differences presented in bold font (p<0.05) 
 
 
 Full sample 
(n=107) 
Intervention 
group 
(n=52) 
Control 
group 
(n=55) 
p-value 
Psychosocial child 66.9 (15.3) 66.2 (15.3) 65.2 (15.5) 0.70 
Psychosocial parent 65.7 (16.3) 67.3 (15.4) 66.2 (17.1) 0.74 
 (p=0.41)    
Physical child 70.0 (18.6) 70.2 (16.5) 69.9 (20.6) 0.93 
Physical parent 65.6 (19.7) 64.7 (19.8) 66.5 (19.9) 0.61 
 (p=0.04)    
Total child 67.7 (14.5) 67.6 (13.6) 67.8 (15.4) 0.93 
Total Parent 66.0 (16.4) 65.1 (15.7) 66.9 (17.2) 0.57 
 (p=0.26)    
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It was considered relevant to look for any baseline differences between 
completers (attendance for at least 75% of scheduled sessions) (n=25) with non-
completers (n=27). At baseline, parents reported their child‟s psychosocial scale 
HRQoL in non-completers group was significantly lower than completers group 
(p=0.01), but there were no significant differences between completers and non-
completers for any of the other variables (Table 3.5) 
 
Table 3.5: Baseline mean (SD) BMI z-score, habitual physical activity and 
sedentary behaviour and health-related quality of life between completers vs 
non-completers 
Variable Completers (n=25) Non completers 
(n=27) 
p-value1 
BMI z-score 3.0(0.8) 2.8(0.5) 0.52 
% monitored 
daytime 
   
Total activity (cpm2) 400(153) 374(129) 0.54 
% of day time :    
Sedentary behaviour  88.3(5.1) 88.8(3.8) 0.69 
Light intensity 
activity 
10.5(5.3) 10.0(4.1) 0.72 
MVPA 1.0(1.0) 0.9(0.7) 0.61 
Health-related 
quality of life 
   
Psychosocial child 71.7(14.9) 61.0(14.0) 0.01* 
Psychosocial parent 69.4(15.8) 61.3(14.4) 0.06 
Physical child 68.3(17.9) 72.0(15.3) 0.42 
Physical parent 67.2(19.1) 62.3(20.4) 0.38 
Total child 68.7(15.1) 61.8(15.7) 0.14 
Total Parent 69.4(15.1) 61.8(15.7) 0.11 
1Independent t-test by group; 2cpm= count per minute; *p-value <0.05 
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Besides that, in order to look for differences at baseline for participants who 
attended the six-month follow-up (n=79) compared to participants who dropped 
out from the study (n=28), a statistical analysis was done for all variables. Table 
3.6 shows that, there were no significant differences between participants who 
attended the six-month follow-up vs participants who dropped out from the 
study for all variables.  
 
3.2.5 Changes in primary outcome (BMI z-score) between groups 
(intervention versus control comparisons) 
3.2.5.1 Intention-to-treat-analysis 
As described in section 1.5.1, the aim of the MASCOT study was to test for 
changes in BMI z-score from baseline to six months and the study had been 
powered on a change in BMI z-score of -0.25 at six months. Table 3.7 shows the 
changes in BMI z-score from baseline to six months (independent sample t-test) 
compared between the intervention and control groups. The primary analysis 
was conducted for all subjects with measures at six months post-baseline 
(intervention: 34, control: 45). There was no significant difference in the 
between group change in mean BMI z-score at six months intervention (p=0.79), 
difference -0.04 (95% CI -0.33, 0.25). 
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Table 3.6: Baseline mean (SD) BMI z-score, habitual physical activity and 
sedentary behaviour and health-related quality of life between participants 
who attended the six-month follow-up vs participants who drop out from the 
study.  
Variable Attend 6-months 
follow-up (n=79) 
Drop out (n=18) p-value1 
BMI z-score 2.9(0.6) 2.9(0.5) 0.97 
% monitored 
daytime 
   
Total activity (cpm2) 370(146) 345(134) 0.50 
% of day time :    
Sedentary behaviour  88.9(4.6) 89.8(4.1) 0.38 
Light intensity 
activity 
9.8(4.8) 9.0(4.5) 0.52 
MVPA 1.0(0.6) 1.0(0.5) 0.10 
Health-related 
quality of life 
   
Psychosocial child 68.1(15.0) 63.2(15.7) 0.15 
Psychosocial parent 66.5(15.9) 63.5(17.3) 0.41 
Physical child 70.9(18.4) 67.5(19.3) 0.40 
Physical parent 65.8(19.3) 65.0(21.2) 0.86 
Total child 68.7(14.0) 64.6(15.8) 0.20 
Total Parent 66.8(16.0) 63.9(17.8) 0.43 
1Independent t-test by group 
 2cpm= count per minute;  
*p-value <0.05 
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Table 3.7 Change in BMI z-score from baseline to six months compared 
between groups, mean (SD) 
Period Intervention 
group 
(n=34) 
Control 
group 
(n=45) 
Between group  
Change (95% CI) 
p-value 
 
0 to 6 months 
 
0.0 (0.7) 
 
0.1 (0.5) 
 
-0.0 (-0.3, 0.3) 
 
0.79 
1Independant sample t-test  
*95%CI: 95% confidence interval 
 
3.2.5.2 Per-protocol analysis 
Per-protocol analysis of BMI z-score (n= 70, intervention: 25, control: 45) 
conducted with participants who attended at least 75% of scheduled sessions 
revealed no significant group difference between the completers (for 
intervention group) and control group for the changes in BMI z-score using 
independent sample t-test at six months intervention difference 0.01 (95% CI -
0.33, 0.34). (Table 3.8) 
 
Table 3.8 Changes in BMI z-score compared between groups from baseline to 
six months for completers (treatment group) versus control group, mean (SD) 
Period Intervention 
completers 
(n=25) 
Control group 
(n=45) 
Between group  
Change (95% CI) 
p-value1 
0 to 6 months 0.1 (0.8) 0.1 (0.5) 0.0 (-0.3, 0.3) 0.97 
 
1Independant sample t-test  
*95%CI: 95% confidence interval 
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3.2.6 Changes in primary outcome within groups (changes within the 
intervention group, changes within the control group) 
3.2.6.1 Intention-to-treat-analysis 
As described in section 2.8.2.1, the primary study outcome of the MASCOT study 
was BMI z-score. The analysis was conducted for all subjects with measures at 
six months post-baseline (intervention: 34, control: 45). Table 3.9 shows the 
mean and standard deviation of the BMI z-scores over time. There was no 
statistically significant difference within each group for BMI z-scores at any 
measurement points.  
 
Table 3.9 BMI z-score over time compared within groups, mean (SD) 
       Baseline Six months p-value1 
Intervention 
(n=34) 
 
3.0 (0.5) 
 
3.1 (0.6) 
 
0.96 
 
Control 
(n=45) 
 
2.8 (0.6) 
 
2.9 (0.7) 
 
0.53 
 
1Paired t-test by group 
 
 
3.2.6.2 Per-protocol analysis 
Per-protocol analysis was also conducted with participants who attended at least 
75% of scheduled sessions – known as the completers in a pre-planned analysis as 
noted in section 3.2.2. Twenty five (48%) of the intervention group and 45 (82%) 
of the control group were analysed for the primary outcome changes in BMI z-
score (Table 3.10). There was no statistically significant difference within each 
group for BMI z-scores. 
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Table 3.10 BMI z-score within groups over time for completers versus 
controls, mean (SD) 
       Baseline Six months p-value1 
Intervention 
(n=25) 
 
3.1 (0.4) 
 
3.1 (0.6) 
 
0.73 
Control 
(n=45) 
 
2.8 (0.6) 
 
2.9 (0.7) 
 
0.53 
1Paired t-test by group 
 
 
3.2.7 Secondary outcomes- Objectively measured habitual physical activity 
and sedentary behaviour 
Levels of habitual physical activity and sedentary behaviour were measured at 
the two measurement stages as explained in Chapter Two section 2.7.3. At the 6 
months measurement more data were missing due to poor compliance with the 
accelerometry protocol and the raw data available were difficult to interpret, 
therefore only data from only 55 (28 interventions; 27 controls) were analysed in 
this thesis. 
 
3.2.7.1 Changes in habitual physical activity and sedentary behaviour 
compared between groups (intervention versus control comparisons) 
Independent t-tests did not reveal any statistically significant between group 
differences (Table 3.11). This indicates that the MASCOT intervention did not 
improve habitual physical activity or sedentary behaviour relative to the control 
group.  
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3.2.7.2 Changes in habitual physical activity and sedentary behaviour within 
groups (changes within the intervention group, changes within the control 
group) 
Table 3.12 shows the mean and standard deviation of total physical activity time 
that is defined as the accelerometer counts per minute (cpm), percentage of 
time in sedentary behaviour, light intensity activity and moderate to vigorous 
physical activity (MVPA) for both groups over time. There was a statistically 
significant increase in the percentage of time spent in MVPA in the intervention 
group over the 0-6 month time interval (p=0.01) (Table 3.12), but no significant 
change in the control group. No other changes within groups were statistically 
significant (Table 3.12). 
 
Table 3.11 Changes in habitual physical activity and sedentary behaviour 
from baseline to six months by group, mean (SD) 
 Intervention 
group 
(n=28) 
Control 
group 
(n=27) 
Between group  
Change (95% 
CI) 
difference 
p-value1 
Total activity 
(cpm2) 
33 (133) 16 (124) 16 (-53,86) 0.64 
% of monitored 
time 
    
Sedentary 
behaviour 
-1.2 (4.6) -0.1 (3.4) -1.2 (-3.3,1.0) 0.29 
Light intensity 
Activity 
1.0 (5.0) 0.0 (3.6) 1.0 (-1.4, 3.4) 0.40 
MVPA 0.5 (1.0) 0.0 (1.5) 0.5 (-0.1-1.2) 0.11 
1Independant sample t-test  
2cpm= count per minute 
*95%CI: 95% confidence interval 
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Table 3.12 Habitual physical activity and sedentary behaviour within group 
change over time, mean (SD) 
 1Paired t-test by group 
2cpm= count per minute 
*p-value <0.05 
 
3.2.8 Secondary outcomes- Health-related quality of Life 
As outlined in Chapter Two section 2.7.4, health-related quality of life (HRQoL) 
as measured by the PedsQLTM4.0 was included as a secondary outcome of the 
MASCOT study. The questionnaire had a total quality of life score as well as 
separate sub-sections on physical, emotional, and social and school functioning. 
The scales produce a Physical Health Summary Score (the total of the physical 
functioning subscale) and a Psychosocial Health Summary Scale (from the 
emotional, social and school functioning subscales) which add to give a Total 
Score. This outcome gives an indication of the potential benefits of involvement 
with respect to broader health outcomes, and might also be considered as a test 
of adverse effects of the intervention.  
Measurement (group) Baseline 
(intervention:27; 
control:28) 
Six months 
(intervention:27; 
control:28) 
p-value1 
Total activity (cpm2) 
Intervention 
Control 
 
394 (147) 
340 (126) 
 
426 (141) 
357 (118) 
 
0.21 
0.50 
% monitored time:    
Sedentary behaviour 
Intervention 
Control 
 
88.3 (5.0) 
89.5 (3.8) 
 
87.0 (4.7) 
89.4 (3.4) 
 
0.17 
0.91 
Light intensity 
activity 
Intervention 
Control 
 
10.5 (5.2) 
9.1 (4.1) 
 
11.6 (4.7) 
9.1 (3.4) 
 
0.29 
0.99 
MVPA 
Intervention 
Control 
 
1.0 (0.9) 
1.1 (1.1) 
 
1.5 (1.3) 
1.1 (1.2) 
 
0.01* 
0.98 
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3.2.8.1 Changes in health-related quality of life scores between groups 
(intervention versus control comparisons) 
Although there were improvements in quality of life in the intervention group, 
examination of the changes in child-reported HRQoL at the six month time point 
via Independent sample t-test between groups did not reveal any statistically 
significant group differences. As described in Section 2.9.1, the sample size 
calculation was based on a difference in the change in BMI z-score of -0.25 at six 
months between groups and the SD of the change in BMI z-score of 0.21. A post-
hoc power calculation was conducted with the actual group differences achieved 
and the actual baseline HRQoL produced a required sample size of 90 subjects 
per group for the psychosocial child domain, 92 subjects per group for 
psychosocial parent domain and about 85 subjects per group for total child 
domain to achieve 90% power at the 0.05 significance level [238]. In all cases the 
calculations suggest that the study was probably slightly underpowered to detect 
a difference between groups for these dimensions of HRQoL, but these were 
secondary outcomes and the trends suggest that HRQoL improved in the 
treatment group relative to the control group. 
 
An examination of the parent-reported HRQoL measures by the six month time 
point revealed a significant difference between groups for the parent proxy 
Total Scale Scores in favour of the intervention. Parents of intervention group 
scored significantly higher than control group for Total Scale Scores (p=0.04). 
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Table 3.13 Change in health-related quality of life scores from baseline to six 
months by group, mean (SD) 
 
1Independant sample t-test, significant differences presented in bold font (p>0.05) 
 
 
 
3.2.8.2 Changes in health-related quality of life scores within groups 
(changes within the intervention group, changes within the control group) 
 
Table 3.14 shows mean and standard deviation of child self-reported and parent 
reported HRQoL measures over the 0-6 month time interval. There were no 
significant differences in the mean within group change of parent reported 
HRQoL measures (Total Score, Psychosocial sub-score and Physical sub-score) in 
both groups.  
 Intervention 
group 
(n=34) 
Control 
group 
(n=45) 
Between group  
Change (95% 
CI) 
difference 
in p-value1 
Psychosocial 
child 
 
6.0 (14.3) -0.6 (16.0) 6.6 (-.1,13.5) 0.06 
Psychosocial 
parent 
 
5.0 (19.0) -1.9 (15.0) 6.9 (-0.7,14.5) 0.07 
Physical child 
 
2.8 (18.6) -3.3 (22.2) 6.1 (-3.3,15.5) 0.20 
Physical parent 
 
0.7 (27.5) -3.6 (22.9) 4.3 (-7.0, 15.6) 0.45 
Total child 
 
4.9 (11.6) -1.4 (16.1) 6.3 (-0.2,12.7) 0.06 
Total parent 
 
4.2 (15.5) -3.8 (19.3) 8.0 (0.3,15.8) 0.04 
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Unlike the parent -reported measures, there were significant improvements in 
the mean within group change for intervention group for the child reported 
Psychosocial sub-score and Total Scale from baseline to 6 months (paired t-test, 
p=0.02, respectively) (Table 3.14) but no changes within groups were significant 
for the control group. 
 
Table 3.14 Health-related quality of life within change group over time, 
mean (SD) 
 
1Paired t-test, significant differences presented in bold font (p>0.05) 
Measurement (group) Baseline 
(intervention:34; 
control:45) 
Six months 
(intervention:34; 
control:45) 
p-value1 
 
Psychosocial child 
Intervention 
Control 
 
67.7 (15.7) 
68.5 (14.6) 
 
73.6 (12.9) 
67.9 (15.8) 
 
0.02 
0.80 
Psychosocial parent 
Intervention 
Control 
 
66.8 (15.5) 
64.1 (16.9) 
 
71.8 (14.8) 
62.7 (13.2) 
 
0.13 
0.40 
Physical child 
Intervention 
Control 
 
68.2 (17.0) 
72.6 (19.4) 
 
71.0 (18.2) 
69.2 (17.9) 
 
0.39 
0.33 
Physical parent 
Intervention 
Control 
 
64.8 (18.4) 
66.5 (20.2) 
 
65.5 (22.7) 
62.9 (19.6) 
 
0.88 
0.30 
Total child 
Intervention 
Control 
 
67.8 (13.8) 
69.4 (14.2) 
 
72.7 (13.3) 
68.0 (14.7) 
 
0.02 
0.57 
Total parent 
Intervention 
Control 
 
66.3 (14.9) 
67.2 (16.9) 
 
70.1 (15.3) 
63.0 (14.4) 
 
0.25 
0.08 
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3.2.9 Secondary outcomes- Changes in weight 
Although looking at BMI z-score and gives an indication of obesity level, in 
guideline recommendations and clinical practice the aim of intervention is 
weight maintenance [145, 206]. It is therefore of potential clinical significance 
to review the changes in weight.  
 
3.2.9.1 Changes in weight between groups (intervention versus control 
comparisons) 
3.2.9.1.1 Intention-to-treat-analysis 
Table 3.15 shows the changes in weight from baseline to six months 
(independent sample t-test) compared between the intervention and control 
groups. The primary analysis was conducted for all subjects with measures at six 
months post-baseline (intervention: 34, control: 45). The change in weight in 
both groups over time shows that there was a significant difference between the 
groups using an independent t-test, with a mean weight gain of 1.7kg in the 
intervention group and 3.5kg in the control group. 
 
Table 3.15 Change in weight from baseline to six months compared between 
groups, mean (SD) 
Period Intervention 
group 
(n=34) 
Control 
group 
(n=45) 
Between group  
Change (95% CI) 
p-value 
 
0 to 6 months 
 
1.7 (2.5) 
 
3.5 (2.0) 
 
1.8 (0.8, 2.8) 
 
<0.001 
 
1Independent sample t-test  
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The primary aim for the intervention was weight maintenance; it was therefore 
considered important to look at the number of children who had achieved weight 
maintenance or weight loss compared to those who had gained weight. In the 
intervention group, 27% (9 out of 34) had maintained or lost weight from 
baseline to six months but none (0%, 0 out of 45) of the participants in the 
control group had maintained or lost weight. 
 
3.2.9.1.2 Per-protocol analysis 
Per-protocol analysis for weight change (n= 70, intervention: 25, control: 45) 
conducted with participants who attended at least 75% of scheduled sessions 
revealed a statistically significant difference in weight increase between the 
completers (for intervention group) and control group for the changes in weight 
at six months intervention in favour of the control group (control) (p=0.00) with 
a mean weight gain of 1.5kg in the intervention group and 3.5kg in the control 
group (3.16) 
 
Table 3.16 Change in weight compared between groups from baseline to six 
months for completers (treatment group) versus control group, mean (SD) 
Period Intervention 
group 
(n=25) 
Control group 
(n=45) 
Between group  
Change (95% CI) 
p-value1 
0 to 6 months 1.5 (2.4) 3.5 (2.0) 2.0 (1.0, 3.1) 0.00 
1Independant sample t-test  
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3.2.9.2 Changes in weight within groups (changes within the intervention 
group, changes within the control group) 
3.2.9.2.1 Intention-to-treat-analysis 
The analysis was conducted for all subjects with measures at six months post-
baseline (intervention: 34, control: 45). Table 3.17 shows the mean and standard 
deviation of the weight over time within group. Weight significantly increased 
over time within the two groups (p<0.001, respectively) using a paired sample t-
test (Table 3.17).  
 
Table 3.17 Weight over time compared within groups, mean (SD) 
       Baseline Six months p-value1 
Intervention 
(n=34) 
 
55.4 (11.6) 
 
57.1 (11.5) 
 
<0.001 
 
Control 
(n=45) 
 
53.5 (11.9) 
 
57.0 (12.3) 
 
<0.001 
 
1Paired t-test by group 
 
3.2.9.2.2 Per-protocol analysis of within group change in weight 
Per-protocol analysis was also conducted for weight with participants who 
attended at least 75% of scheduled sessions (n= 70, intervention: 25, control: 
45). Weight significantly increased over time within the two groups using a 
paired sample t-test (Table 3.18).  
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Table 3.18 Weight within groups over time for completers versus controls, 
mean (SD) 
       Baseline Six months p-value1 
Intervention 
(n=25) 
 
57.8 (11.9) 
 
59.3 (11.7) 
 
0.01 
Control 
(n=45) 
 
53.5 (11.9) 
 
57.0 (12.3) 
 
0.00 
1Paired t-test by group 
 
3.2.10 Secondary outcomes- Changes in height 
3.2.10.1 Changes in height between groups (intervention versus control 
comparisons) 
Examination of change in height from baseline to six months revealed no 
significant difference between the groups (p=0.76) (Table 3.19) results from an 
Independent t-test, indicates that children in both groups continued to grow in 
height at a similar and expected rate over the study period. 
 
Table 3.19 Changes in height from baseline to six months compared between 
groups over 6 months, mean (SD) 
Period Intervention 
group 
(n=34) 
Control group 
(n=45) 
Between group  
Change (95% CI) 
p-value 
 
0 to 6 months 
 
2.6 (1.8) 
 
2.7 (1.3) 
 
0.1 (-0.6, 0.8) 
 
0.76 
 
1Independant sample t-test  
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3.2.10.2 Changes in height within groups (changes within the intervention 
group, changes within the control group) 
Height growth was tested as a potential adverse effect of the intervention by 
comparing the change in height over time between the groups. Both groups 
showed a within group significant increase in height from baseline to six months 
(p=0.00, respectively), (Table 3.20), suggesting that children continued to grow 
at the expected rate after the MASCOT intervention (Chapter 7). Thus, there was 
no adverse effect detected on linear growth. 
 
Table 3.20 Height over time compared within groups, mean (SD) 
       Baseline Six months p-value1 
Intervention 
(n=34) 
 
140.3 (9.3) 
 
142.9 (8.9) 
 
<0.001 
Control 
(n=45) 
 
140.3 (10.1) 
 
143.0 (10.1) 
 
<0.001 
1Paired t-test by group 
 
3.3 Discussion 
3.3.1 Study feasibility  
As is obvious from the text above, the MASCOT RCT was feasible in Kuala 
Lumpur. The study had originally been powered for a total of 60 participants at 
6 months, however, in the present study, 79 participants actually attended for 
outcome measures at 6 months. A total of 233 eligible families did not consent 
to participate in the study though. The main reasons given by parents for 
declining to enrol in the study were lack of interest and time, inconvenience of 
the location and transportation difficulties. Anecdotal comments from enrolled 
families suggested that parents may have preferred a child-centred approach 
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which may explain the lack of interest in enrolling in a present study that 
focused on a parent-centred approach. Another likely reason for eligible families 
declining to enrol in the present study was unawareness of parents regarding 
their child‟s weight status. It appeared that most of the parents are more 
concerned for their child‟s academic performance rather than their child‟s 
health as, anecdotally, many eligible families declined to participate in the 
study because they felt that it would compete with extra classes which are 
taken after school by many Malaysian children (e.g. after school classes in 
English and Religious studies are common) and some school activities that were 
conducted during the day. The use of anecdotal evidence from enrolled families 
has limitations, and the fact that the thesis did not include a qualitative study is 
a weakness in the study and this is discussed further in Chapter Six. A qualitative 
study, can help the researcher to understand and present the experiences and 
actions of study participants [238]. Furthermore, qualitative research data give 
researchers a better understanding of the social and personal factors that 
influence the management of a health condition, providing a real-world or 
human aspect to research findings [239]. Despite the limitation of using 
anecdotal data, these data were used in only a very restricted way, and the 
comments from the parents contribute by adding very slightly to a very limited 
evidence base on the feelings and influences of the parents of obese children in 
treatment programmes.  
 
3.3.2 Baseline characteristics of study participants 
Overall, the mean monthly household income in the sample recruited to the 
present study was lower than the average household income reported for Kuala 
Lumpur citizens (RM5011) by the Malaysian Department of Statistics [204]. 
Taking the gross poverty line income in Kuala Lumpur as RM713 for a household 
 144 
of five persons (approximately RM143/person as noted by the Malaysian 
Department of Statistics [240] there were only 4% of the families (4 out of 107) 
in the present study living under the poverty line. However, this percentage of 
people living below the gross poverty line income may be overstated due to 
possible underreporting of the actual incomes by the participating families. 
According to the Malaysian Department of Statistics report [240], the average 
household size in Kuala Lumpur was 3.9. However, in the present study sample 
the mean household size was slightly higher than the census report for Kuala 
Lumpur [5.4 (1.7)] with the majority of families (76%, 69 out of 107) in the 
MASCOT trial consisting of more than five people. 
 
There were no significant differences at baseline between groups according to 
child anthropometric measures, weight status (Table 4.2), and quality of life 
(Table 4.10) and physical activity and sedentary behaviour (Table 4.7). This 
suggests that the randomisation used in the present study was successful in 
avoiding any significant between -group differences at baseline.  
 
3.3.3 Implications of findings 
Evidence-based guidelines on childhood obesity treatment have repeatedly 
emphasised the importance of involving parents specifically those who are 
willing to make lifestyle changes and the parents and children perceive obesity 
as a problem [3, 144, 145]. Even though families recruited in the present study 
were perceived to be motivated, our findings to be show that the numbers that 
attended all the appointments were possibly lower than might have been hoped. 
Only 48% of the intervention group attended at least 75% of scheduled sessions.  
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The main reasons reported anecdotally by parents for not attending sessions 
were related to factors external to the intervention, mainly commitment 
towards jobs, suggesting that aspects of the programme were possibly not a 
major cause for non-attendance. Non-attendance might also reflect a poor time 
management or a lack of prioritisation of weight management from the parents. 
Families were provided with study programmes (see section 2.3.2) which 
detailed treatment sessions well in advance of each session, and they were 
reminded two days before each session. In addition, monetary incentives 
(reimbursement of travel costs) which could enhance attendance were used.  
Relatively few studies have focused on reasons for non-attendance in childhood 
weight management, and no studies have focused on this question in low –middle 
income countries such as Malaysia. One study in the US reported that 25% of 
parents cited time and location as the most important barrier to attending an 
individualised behavioural weight management clinic [241]. This is consistent 
with the anecdotal reports of parents in the present study and it suggests that 
these inhibitive factors may affect the programme. More detailed studies, using 
qualitative methods [212] might be useful in understanding why parents did not 
attend more sessions, and why they were possibly less engaged with the MASCOT 
intervention than would have been ideal. 
 
Examination of the changes in BMI z-scores at six months via Independent t-test 
revealed no significant difference between the intervention and control groups 
(p=0.79) from baseline to six months. The present study therefore failed to show 
that the more intense intervention could improve the primary treatment 
outcome more than the control group. 
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Although mean BMI z-scores were essentially unchanged from baseline after 6 
months in both groups, weight increased significantly in both groups. However, 
it is worth noting that the weight increase in the intervention group was 
significantly smaller compared with the control group from baseline to six 
months.  
 
Another way of considering the success or failure of a childhood obesity 
treatment intervention is to consider the extent to which weight was maintained 
or lost. Weight maintenance is widely recommended as an important aim of 
childhood obesity treatment [145, 206] but this is rarely achieved by the 
majority of patients [187]. In the present study 27% (9 out of 34) of those in the 
intervention group maintained or lost weight from baseline to six months but 
none (0%, 0 out of 45) of the participants in the control group had maintained or 
lost weight. This indicates, together with the significant difference in weight 
change between groups that children in the intervention group probably 
responded better than children in the control group with regards to this 
outcome.  
 
The degree of change in body weight status which might be desirable in a 
childhood obesity treatment intervention is currently unknown [3], and would be 
a valuable direction for future research, but improvements in cardio metabolic 
risk factors may require greater changes than were observed in the present 
study [16, 242]. Some authors [16] have suggested that the intervention should 
reduce BMI z-score by at least 0.5 units before the intervention can be 
considered successful in terms of improving cardiovascular risk factors such as 
measures of fasting glucose and blood lipids.  Unfortunately, in the present 
study reductions in BMI z-score of 0.5 or greater by the 6 month outcome 
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measures were achieved by only 24% (8 out of 34) of the intervention group and 
16% (7 out of 45) of the control group. 
 
For the participants in the present study, the proportion of monitored time 
spent in sedentary behaviour was very high at about 89% of time during the day, 
equivalent to about 12 hours per day sedentary, defined as no movement of the 
trunk when measured as in the present study, based on the validation and 
calibration study by Reilly et al. [243](Table 4.7). Participation in MVPA was 
extremely low in both groups with a mean time spent in MVPA at baseline of 1% 
of daily time equivalent to about 8 minutes per day (Table 4.7). International 
recommendations for school age children are that they should accumulate at 
least 60 minutes every day of MVPA [144, 145], so the amount of time spent in 
MVPA by the children studies in MASCOT was well below recommended amounts. 
Achieving the recommended amount of MVPA in obese children in Malaysia will 
be a substantial undertaking which requires future research, and might also need 
a specific intervention. 
 
 Overall measurement of habitual physical activity and sedentary behaviour 
showed that there were no significant differences between groups from baseline 
to six months in the present study.  These results appear to be showing that the 
intervention group did not improve habitual physical activity or sedentary 
behaviour relative to the control group. Despite the lack of between group 
differences, a significant increase in the percentage of time spent in MVPA was 
observed in the intervention group during the six month intervention period but 
no significant change in control group. The biological significance of this 
improvement in the intervention might be quite limited though; an improvement 
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of 0.5 % of monitored time during the day is equivalent to an „extra‟ amount of 
MVPA of only about 4 minutes/day. 
 
The present study findings suggest that the MASCOT intervention programme 
study did not negatively impact upon the health-related quality of life (HRQoL) 
of participants and in fact increased levels of child report and parent proxy 
report HRQoL were observed. At baseline, parents reported significantly lower 
QoL physical scores than the child for themselves. Similar discrepancies between 
parent and child reported HRQoL have been reported elsewhere [36, 37, 187], 
highlighting the differences in perception of quality of life indicators 
emphasising the importance of measuring both child- reported and parent-proxy 
HRQoL.  
 
Children‟s changes in self-reported HRQoL did not differ significantly between 
groups from baseline to six months.  However, psychosocial and total QoL scores 
from the children did increase significantly over the time period between 
baseline and 6 months in the intervention group and the control group did not 
show significant improvements. The within group increase in child reported 
HRQoL scores for the intervention group in the present study may or may not be 
clinically important- the author is not aware of research on minimum clinically 
important differences in quality of life changes in childhood obesity. There was a 
significant increase in parent proxy quality of life Total Scale Scores from 
baseline to six months in the intervention group compared to the control group. 
 
A planned per-protocol analysis for BMI z-scores showed that the intervention 
group had no significant improvement relative to control participants from 
baseline to six months. This would indicate that attending at least 75% of 
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scheduled sessions had no clinical benefit. However, it is worth noting that the 
per-protocol analysis for weight change showed that the intervention group had 
a significantly smaller weight increase compared with the control group from 
baseline to six months with a mean weight gain of 1.5kg, and with 24% of the 
intervention group either maintaining or losing weight over the six months 
compared to 0% of the control group, as described above.  
 
3.3.4 Comparison with SCOTT study 
As mentioned in Chapter Three, the MASCOT project was based on the SCOTT 
project [188] while attempting to make it appropriate to the setting in Malaysia. 
Therefore, it is useful at this point to briefly compare the results from the 
present MASCOT project and SCOTT study in UK. More details of these 
comparisons with more global and international focus are further discussed in 
Chapter Six. 
 
Table 3.21 shows a comparison of the MASCOT study results with SCOTT study. In 
order to enable comparison between MASCOT and SCOTT study in, the author 
has- 
 
1. taken the mean of the change in BMI SD score, physical activity levels and 
quality of life over time in the Hughes, Stewart [187] study [this particular 
Hughes et al. [187] study reported the changes as median and not mean. 
The mean results were reported in the thesis of Stewart [244]] 
2. shown results reported at 6-months (end of the treatment) only from 
SCOTT study [the SCOTT study [187] reported the outcomes at 6-months 
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of intervention and 12-months of intervention (6- months follow-up after 
intervention)] 
 
Based on both studies results, we can say that there are similarities in BMI z-
score changes, physical activity level changes and quality of life changes 
between MASCOT obese children and SCOTT obese children who received the 
treatment after 6 months of the intervention programme. In contrast, the 
control group (obese children who received standard care treatment) in the 
SCOTT study became less active, leading to significant differences in total 
physical activity and percentage of time in MVPA between novel treatment group 
and standard care group in SCOTT. The significant outcomes of Hughes et al. 
[187]  compared to the present study are further discussed in Chapter Six.  
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Table 3.21 Comparison of the present MASCOT results with SCOTT study 
 
 1cpm= count per minute 
 2MVPA= moderate-vigorous physical activity 
 MASCOT SCOTT [186] 
 
Participants 7-11 years old Kuala Lumpur, 
Malaysia 
n= 107 randomised, 79 complete 
(74%) 
Intervention: n= 52; 6 months 
n=34 (65%) 
Control: n= 55; 6 months n= 45 
(82%) 
5-11 years old Scotland, UK 
n= 134 randomised, 97 
complete (72%) 
SCOTT treatment: n= 69; 6 
months n= 48 (70%) 
Standard care: n= 65; 6 months 
n= 49 (75%) 
Primary outcome 
measure 
Changes in BMI z-score at six 
months (end of treatment) 
Changes in BMI SD score at six 
months (end of treatment) 
Secondary 
outcomes 
Total activity + time in 
sedentary behaviour, light 
intensity + MVPA at six months 
(end of treatment) 
Measures of quality of life at six 
months (end of treatment) 
Total activity + time in 
sedentary behaviour, light 
intensity + MVPA at six months 
(end of treatment) 
Measures of quality of life at 
six months (end of treatment) 
Primary outcome: 
Change in 
BMI z-score 
Intervention= 0.1(0.5) 
Control= 0.0(0.7) 
SCOTT treatment= -0.1 (0.2) 
Standard care= -0.1 (0.2) 
Change in Physical 
activity levels 
Cpm1 
Intervention: 33(133) 
Control: 16(124) 
 
Sedentary behaviour 
Intervention:-1.2(4.6)                         
Control: -0.1(3.4) 
 
Light intensity 
Intervention : 1.0(5.0) 
Control : 0.0(3.6) 
 
MVPA2 
Intervention : 0.5(1.0) 
Control : 0.0(1.5) 
Cpm1 
SCOTT treatment: 18 (163) 
Standard care: -98 (165) 
 
Sedentary behaviour 
SCOTT treatment: 0.1 (5.6) 
Standard care: 3.8 (5.3) 
 
Light intensity 
SCOTT treatment : -0.6 (4.6) 
Standard care : -3.3 (4.1) 
 
MVPA2 
SCOTT treatment : 0.5 (2.1) 
Standard care : -0.4 (1.8) 
 
Secondary 
outcome: Change 
in Quality of Life 
Total child 
Intervention : 4.9 (11.6) 
Control : -1.4 (16.1) 
 
Total parent 
Intervention :4.2(15.5) 
Control : -3.8 (19.3) 
Total child 
SCOTT treatment : 3.7 (12.6) 
Standard care : 6.9 (13.5) 
 
Total parent 
SCOTT treatment : 3.3 (9.1) 
Standard care : 5.2 (9.8) 
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3.4 Conclusion 
Results from the present study showed that the hypothesis of the present study 
was rejected: obese children who participated in a six month family-based 
behavioural weight management programme did not have improved BMI z-scores 
at 6 months when compared with obese children who did not receive any 
treatment. However, examination of primary and secondary outcomes of the 
present study suggested that a good practice intervention for treatment of 
childhood obesity in Malaysia might have modest benefits which may be broadly 
comparable to those achieved by similar interventions in the developed world 
such as SCOTT [3, 187]. Furthermore, the persistence of a high prevalence of 
childhood obesity suggests there may be a need for continued weight 
management support following intervention end. Unfortunately, the design of 
the MASCOT study is unable to explore this. Wilfley et al. [245] have suggested 
that „maintenance‟ approaches to childhood obesity treatment might be 
valuable, with treatment being extended over many years. 
 
In Chapter Four and Chapter Five of this thesis, secondary outcomes from 
baseline data in the present study are compared with healthy (non-obese) 
children in Kuala Lumpur –these might help to provide a better understanding of 
how to design future childhood obesity treatment interventions in Malaysia. 
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CHAPTER FOUR 
Health-related Quality of Life (HRQoL) of Obese Children in Malaysia 
Compared to Pair-Matched Controls of Healthy Weight Status* 
 
4.1 Introduction 
As discussed in section 3.3.3, the HRQoL of obese children participating in the 
MASCOT treatment programme was generally low (67.7+14.5) relative to other 
studies [36, 38-40]. Despite this, studies of among obese children all appear to 
have come from the western world to date and those findings may not generalise 
to other cultures. It is possible that obesity-related impairment of quality of life 
might be better or worse in Malaysian children than in western children, 
Therefore, the main aim of this chapter is to compare quality of life between 
obese children and matched children of healthy weight status in Malaysia in 
order to test whether or not the apparently low quality of life of obese children 
participating in MASCOT is specific to obesity or whether it is related to some 
other aspect of being a child in Malaysia. 
 
4.2 Methods of health-related quality of life 
The measurement of quality of life has become an important health outcome 
indicator as it provides information about the impact of the clinical condition of 
patient‟s lives and can target clinical management public policies that seek to 
improve the quality of life. There are a number of condition specific tools 
available to measure HRQoL in obese adults [246] and for children with various 
chronic illnesses. Nevertheless, no obesity specific tool exists for children.  
 
 
*This chapter has been published in International Journal of Paediatric Obesity (see 
Appendix Ten) 
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Obesity related quality of life in children is assessed using generic instruments to 
measure global HRQoL such as the PedsQLTM 4.0 and the Child Health 
Questionnaire-Parent Form 5.0 (CHQ-PF50). The PedsQLTM 4.0 was the tool used 
to measure HRQoL in this thesis study-see Chapter Two. 
 
4.2.1 Participants of the health-related quality of life (HRQoL) study 
Obese children in the present study were participants in the Malaysian Childhood 
Obesity Treatment Trial (MASCOT), which is described in detailed in Chapter 
Two. Obesity was defined based on body mass index (BMI) with both the Cole-
IOTF definitions [11] and BMI ≥95th percentile on age and gender-specific US 
reference data [204]. In total, 107 children participated in the MASCOT study. 
HRQoL, weight and height were recorded at baseline (pre-treatment) and 6 
months after the start treatment. The baseline data were used in the present 
study. HRQoL data were successfully obtained from all children and their 
parents. 
 
Children with healthy weight status were recruited from primary schools in the 
same areas of Kuala Lumpur as controls (see Chapter Two, section 2.3.1). 
Anthropometric assessment was done prior to recruitment to identify children 
with healthy weight status (BMI below the 85th percentile; relative to US 
reference data) [204]. Initially we recruited 100 children; however 10 were 
excluded as they were unable to complete the HRQoL questionnaire. The final 
sample consisted of 90 healthy control children who were closely-pair matched 
for gender, age (same school year), and ethnicity with 90 children from the 
obese group (from MASCOT study), following the approach described by Hughes 
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et al. [39]. All participating children were from the majority (Malay) ethnic 
group.  
 
The study was approved by the National University of Malaysia (UKM) research 
ethical committee, and written informed consent was obtained from parents, 
assent from the children.  
 
4.2.2 Health-related quality of life questionnaire 
As described in Chapter Two section 2.8.3 of this thesis, the best known, most 
widely used and validated  generic non-disease specific HRQoL instrument for 
children is the Paediatric Quality of Life Inventory (PedsQL)  that was used in the 
present study. HRQoL was measured using the Paediatric Quality of Life 
Inventory (UK) version 4.0 (PedsQL TM 4.0), translated into Malay. The PedsQL 
was chosen due to its ability to provide both parent-proxy and child self-report 
measures and the evidence that it is both valid and reliable as described in 
sections 2.4.3 and previous study [44]. A full description of the PedsQL 
questionnaire is given in Chapter Two, Section 2.8.3.   
 
In brief, the PedsQL is both a child self-report and a parent proxy-report scale 
consisting of 23 items; physical functioning (eight items), emotional functioning 
(five items), social functioning (five items) and school functioning (five items). 
The items are reverse-scored and linearly transformed to a 0–100 scale, so that 
higher scores indicate better quality of life [39, 44]. An overall total score was 
derived from all the questions answered (mean of all 23 items). The physical 
health summary score (eight items) is the same as the physical functioning 
subscale. Psychosocial health summary score was derived from the mean of 
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emotional, social and school functioning items [39, 44]. The questionnaire was 
self-completed by parents and by children aged 8-12 years. For children aged 7 
years the PedsQL was administered by the researcher who read the questions 
and the pupils completed the appropriate symbol on the PedsQL as described in 
section 2.8.3.  
 
4.2.3 Anthropometric measurements 
Height was measured using the SECA Body Meter to the nearest 0.1 cm. Weight 
was measured to the nearest 0.1 kg using scales (TANITA) with children in light 
indoor clothing. BMI was calculated as weight (kg)/height (m2). BMI was 
expressed relative to CDC 2000 reference data as a standard deviation score 
(SDS). Obesity was defined as BMI ≥95th percentile on age and gender-specific US 
reference data [204]. 
 
4.2.4 Statistical analysis and study power 
Sample size for the study was based on previous study that used PedsQLTM 4.0 to 
compare HRQoL between obese children and healthy controls in Scotland, UK 
[39]. With the paired design, the present study had >90% power at the 5% 
significance level to detect mean differences of total scale score of a magnitude 
(13.4; sd 18.8) reported previously [39] with around 40 paired comparisons. In 
order to consider the sexes separately if required, it was decided to recruit 
healthy controls until around 40 paired comparisons were available for both boys 
and girls. Recruitment stopped when 90 healthy weight controls were recruited 
and all 90 could be matched with obese participants in MASCOT. 
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All statistical analyses were conducted using Statistical Package for Social 
Science (SPSS) version 16.0. All the data within this chapter are reported as 
median and interquartile range (IQR) as changes in outcome measures were 
tested for normality and were normally distributed; therefore, Wilcoxon signed-
rank tests were used to test the significance of differences between healthy 
weight and obese groups.   
 
4.3 Results of the health-related quality of life (HRQoL) study 
4.3.1 Characteristics of study participants  
Table 4.1 summarises the demographic variables of the 90 obese children and 
healthy children, respectively. The mean age for healthy children was 10.0 y 
(IQR 9.9, 10.2). The median age of the obese children was 9.9y (IQR 9.4, 10.1).  
 
As expected, the obese group had significantly higher weight, BMI and BMI z-
scores relative to CDC 2000 population reference data compared to healthy 
children. 
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Table 4.1 Characteristics of the obese and healthy weight groups in the 
health-related quality of life (HRQoL) study (median, IQR) (n=180) 
Variable Obese group 
(n=90) 
Healthy weight 
group (n=90) 
Difference (95% 
CI) 
p-value 
Median age 
(years) 
9.9(9.4,10.1) 10.0(9.9, 10.2) 0.2(-0.7,0.0) 0.06 
Gender (M/F) 41/49 41/49 NA NA 
Median 
weight (kg) 
53.8(51.4, 
56.9) 
28.9(28.5,30.5) 24.7 (27.6, 21.8) <0.001 
Median BMI 
(kg/m2) 
 15.9(15.8, 16.4) -13.2 (-12.9, -
13.5) 
<0.001 
Median BMI 
z-score 
2.9(2.8,3.0) -0.4(-0.5,-0.2) 3.3 (3.5,3.0) <0.001 
Abbreviations: BMI, body mass index, 95%CI: 95% confidence interval 
p-value <0.05 
 
 
4.3.2 Health –related quality of life of obese children  
Health-related quality of life (HRQoL) data are shown in Table 4.2. HRQoL was 
measured in 90 obese children (41 boys, 49 girls) median age 9.9y (IQR 9.4, 
10.1), median BMI z-score was 2.9 (relative to CDC 2000 reference data). 
 
HRQoL scores for the child self-report and parent-proxy report in the obese 
children are shown in Table 4.2. Median scores for the parent-proxy report 
ranged from 57 to 76 out of possible score of 100 (i.e best possible health). 
Median total score for parent-proxy report was 65.2 (inter-quartile (IQ) range 
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57.3-76.1). For the child self-report, median scores ranged from 51 to 74 and 
total score was 60.9 (IQ range 50.8-73.9). 
 
There was no significant difference between parent-proxy reports and child self-
reports in the obese group for total score and psychosocial score. However, the 
physical health score reported by child self-report was significantly higher than 
parent-proxy reports (p= 0.02). 
 
Table 4.2 Health-related quality of life scores, median and IQR from the child 
report and parent-proxy report for the obese group (n=90) 
*p-value<0.05 
 Boys (n=41) Girls (n=49) Total 
Child self-report    
Total score 56.6 (50.6, 69.6) 64.1 (50.6, 82.4) 65.2 (57.3, 76.1) 
Physical health 68.8 (57.9, 79.7) 65.6 (61.0, 82.9) 67.2 (59.4, 81.3)* 
Psychosocial health 60.0 (52.5, 72.5) 65.0 (55.0, 76.8) 62.5 (53.3, 75.4) 
Parent-proxy 
report 
   
Total score 63.0 (54.4, 75.6) 66.3 (58.2, 78.8) 60.9 (50.8, 73.9) 
Physical health 59.4 (45.4, 75.0) 68.8 (46.9, 82.9) 61.0 (46.9, 78.1) 
Psychosocial health 55.0 (50.9, 69.2) 61.7 (51.7, 76.7) 58.3 (51.7, 75.0) 
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4.3.3 Health –related Quality of Life of healthy weight children  
Healthy weight children quality of life variables are given in Table 4.3. Median 
age was 10.0 y (IQR 9.9, 10.2), median BMI z-score was -0.4 (relative to CDC 
2000 reference data). 
 
HRQoL scores for the child self-report and parent-proxy report in the healthy 
weight children are shown in Table 4.3. Median scores for the parent-proxy 
report ranged from 48 to 79 out of possible score of 100 (i.e best possible 
health). Median total score for parent-proxy report was 59.3 (inter-quartile (IQ) 
range 47.8-79.4). For the child self-report, median scores ranged from 64 to 85 
and total score was 76.1 (IQ range 64.1, 84.8). 
 
The HRQoL child self-reports were significantly higher than the parent-proxy 
reports for total score, physical health and psychosocial health (p<0.001, 
respectively).  
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Table 4.3 Health-related quality of life scores, median and IQR from the 
child report and parent-proxy report for the healthy weight group (n=90) 
*p-value <0.05 
 
4.3.4 Formal paired comparison of HRQoL between obese and healthy 
control children in the entire sample (n=90 paired comparisons) 
Table 4.4 summarises the paired comparisons of child self-report and parent-
proxy report scores of HRQoL for the obese and healthy weight groups. For 
the parent-proxy scores, none of the differences between obese and healthy 
weight groups were statistically significant in all HRQoL domains. However, 
child-self report scores were significantly higher in the healthy control group 
compared to the obese group. 
 
 Boys (n=41) Girls(n=49) Total 
Child self-
report 
   
Total score 75.0 (63.0, 85.9) 76.1 (64.1, 84.3) 76.1 (64.1, 84.8)* 
Physical health 81.3 (59.4, 90.6) 84.4 (70.4, 90.6) 82.9 (65.7, 90.6)* 
Psychosocial 
health 
73.3 (63.3, 83.3) 73.3 (65.0, 83.3) 62.5 (53.3, 75.4)* 
Parent-proxy 
report 
   
Total score 56.5 (47.8, 71.2) 68.5 (50.0, 80.4) 59.3 (47.8, 79.4) 
Physical health 50.0 (40.6, 70.4) 62.5 (48.4, 86.0) 57.9 (43.8, 77.1) 
Psychosocial 
health 
60.0 (52.5, 75.0) 68.3 (50.9, 80.9) 61.7 (43.8, 84.4) 
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Table 4.4 Paired comparisons of health-related quality of life (median IQR) 
for the healthy weight group vs obese group. 
*p-value <0.05 
Variable Healthy weight 
group 
(n=90) 
Obese group 
(n=90) 
p-value Thaalassaemia 
clinical 
sample (151) 
Child self-
report 
    
Total score 76.1 (64.1, 84.8) 65.3 (57.3, 
76.1) 
< 0.001 68.9 (12.1) 
Physical 
health 
82.9 (65.7, 90.6) 67.2 (59.4, 
81.3) 
< 0.001 69.2(16.5) 
Psychosocial 
health 
73.3 (64.4, 83.3) 62.5 (53.3, 
75.4) 
< 0.001 67.6 (12.8) 
     
Parent-
proxy 
report 
    
Total score 59.3 (47.8, 79.4) 60.9 (50.8, 
73.9) 
0.464 Not measured 
Physical 
health 
57.9 (43.8, 84.4) 61.0 (46.9, 
78.1) 
0.319 Not measured 
Psychosocial 
health 
61.7 (51.7, 77.1) 58.3 (51.7, 
75.0) 
0.765 Not measured 
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4.3.5 Formal paired comparison of HRQoL between obese boys and healthy 
weight boys (n=41 paired comparisons) 
The results of the gender-matched analysis for boys (n=82, ie 41 pairs) 
demonstrated that obese boys reported significantly lower for child-self report 
in HRQoL scores on all domains of the PedsQL (total scale score, physical health 
and psychosocial health) compared to the matched healthy weight sample 
(p<0.05) (Table 4.5).  However, there were no significant differences for parent-
proxy report for all domains between obese and healthy weight boys.  
 
Table 4.5 Paired comparisons of health-related quality of life (median IQR) 
for the healthy weight boys vs obese boys (n=82) 
 *p-value <0.05 
 
 
 
 
 Healthy(n=41) Obese (n=41) p-value 
Child self-report    
Total score 75.0 (43.5, 91.3) 63 (37.0,84.1) <0.01* 
Physical health 81.3 (57.9, 79.7) 68.8 (31.3, 93.8) <0.01* 
Psychosocial health 73.3 (52.5, 72.5) 60.0 (36.7, 87.5) <0.01* 
    
Parent-proxy report    
Total score 56.5 (34.8, 84.8) 56.6 (34.8, 84.8) 0.95 
Physical health 50.0 (28.1, 96.9) 59.4 (28.1, 87.5) 0.48 
Psychosocial health 60.0 (38.3, 91.7) 55.0 (35.0, 90.0) 0.29 
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4.4.6 Formal paired comparison of HRQoL between obese girls and healthy 
weight girls (n=49 paired comparisons) 
For girls (n=98, ie 49 matched pairs), the obese girls group reported significantly 
lower HRQoL scores on all domains of child-self report HRQoL compared to 
healthy control girls (p<0.05) (Table 4.6). No significant differences in parent-
proxy report were found between obese girls and lean girls.  
 
Table 4.6 Paired comparisons of health-related quality of life (median and 
IQR) for the healthy weight girls vs obese girls (n=98)  
*p-value <0.05 
 
4.4 Discussion  
The present study supports the hypothesis that obese children of primary school 
age in Malaysia have impaired health related quality of life compared to their 
healthy weight peers. The findings are consistent with other studies [42, 43, 
144] using a community-sample that also found significant impairment in all 
HRQoL dimensions in the obese participants compared to non-obese controls. 
However, the present study also indicated that the impairment of quality of life 
 Healthy (n=49) Obese (n=49) p-value 
Child self-report    
Total score 76.1(53.3, 94.6) 66.3 (30.4,88.0) <0.05 
Physical health 84.4 (43.8, 96.9) 65.6 (25.0, 100) <0.01 
Psychosocial health 73.3 (48.3, 96.7) 65.0 (33.3, 90.0) <0.05 
    
Parent-proxy report    
Total score 68.5 (32.6, 100) 64.1 (42.7, 92.4) 0.88 
Physical health 62.5 (21.9, 100) 68.8 (34.4, 100) 0.81 
Psychosocial health 68.3 (33.3, 100) 61.7 (41.7, 95.0) 0.47 
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associated with obesity in Malaysian children is evident from child-reports, not 
from parent-proxy reports.  
 
Furthermore, in the present study there was no evidence that impaired quality 
of life was gender-specific. This is line with previous studies by Schwimmer et 
al. [36], Williams et al. [33], Hughes et al. [39] and Riazi et al. [40] suggests that 
the impact of obesity is not necessarily gender-specific. However, Wake et al. 
[247]  found gender specific differences in the extent of the impairment of 
quality of life associated with obesity in Australian children, but the recent 
systematic review by Griffiths et al. [28] found that few studies have examined 
the question of whether quality of life impairment in obesity is gender-specific. 
In the adolescents‟ obesity study, Swallen et al. [248] reported gender to be 
significantly associated with HRQoL in obese compared to normal weight 
adolescents. It is possible that gender differences in HRQoL associated with 
obesity are small in childhood, but emerge or increase in adolescence. 
 
The assessment of quality of life in obese children is particularly important as it 
is related to the most common short-term consequences of paediatric obesity, ie 
psychological problems often related to discrimination and/or teasing [27]. The 
recent systematic review by Griffiths et al. [28] identified an impairment of 
quality of life as being typical of obese children, but it should be noted that only 
six studies of children were eligible for this review and all were from the 
western world. 
 
The use of self-reported health-related quality of life questionnaires in the 
assessment of obese children can help identify the impact of being obese from 
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the children‟s perspective. There have also been discussions about the 
importance of children‟s perspectives on their own health [249].  One study 
found that children as young as six years old can adequately understand and 
accurately report their own health and well-being [250]. Carr et al. [251] 
stressed that any measurement of the quality of life of children should include 
questions on physical, social and psychosocial functioning of a child from the 
child‟s perspective.   
 
The parent perspective on quality of life is also important [252]. A systematic 
review emphasised the value of obtaining perspectives on quality of life from 
both parents and children where possible [252]. Some studies have suggested 
that parent-perceived impairments in quality of life might be a more important 
driver of health care utilisation and treatment-seeking for childhood obesity 
than child-perceived impairment [39, 247], and  parent perceptions may also 
influence the extent to which family lifestyle changes might be made in 
response to obesity treatment interventions.   
 
Though the present study was consistent with studies from the western world 
which have shown that childhood obesity is associated with impairment in 
quality of life, and this might suggest that cultural differences might not matter 
to the influence of obesity on quality of life of obese children, subtle culture-
specific differences in quality of life associated with childhood obesity might still 
be present. For example, Hughes et al. [39], compared quality of life between 
obese and healthy weight children of similar age to the present study in Scotland 
using identical study design and methods. Hughes et al. [39] found, in contrast 
to the present study, that impaired quality of life in obese children was much 
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more evident and more marked when parent reported quality of life was used 
than when child self-reports were used. In the present study the impairment of 
quality of life associated with obesity was most marked when viewed from the 
child‟s perspective and was not present when viewed from the parent‟s 
perspective. The reasons for this are not clear and need further research but 
might be related to cultural differences between the western world and 
Malaysia. In the present study the parent reported quality of life for the healthy 
controls was very low, and this might explain why in the parent reports 
childhood obesity was not associated with significant impairment of quality of 
life. 
 
Statistically significant obesity related impairment of quality of life was 
observed in the present study, when child reports of quality of life were used, 
but the „biological significance‟ of such impairment is unclear-in other words it 
is not clear if the impairment is enough to cause psychological harm or suffering 
to obese children. Previous studies in western societies have generally found 
that childhood obesity is associated with PedsQL total scale scores which lie 
among the scores for children with other chronic and disabling conditions [28, 
44, 253]. The HRQoL total scores from obese children in the present study lie at 
the lower end of the range described previously for children with other chronic 
and disabling conditions from western societies [28, 44, 253].  
 
Only one previous study of quality of life using the PedsQL has been carried out 
in Malaysian children. Ismail et al. [45] tested the hypothesis that quality of life 
was impaired in children with thalassaemia from Kuala Lumpur, and reported a 
mean child-specific total score of 68.9 for thalassaemia patients and 79.8 from 
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healthy controls. The present study median total score of 60.9 for the child 
reports from the obese children in Kuala Lumpur was well below the values 
reported for thalassaemia patients in the same city by Ismail et al. [45]. 
 
There is some research to date suggesting that there are differences in HRQoL 
among obese children depending on how they are sampled.  Firstly, it has been 
suggested that impairment of quality of life might be worse in clinical samples 
than community samples that are obese [33].  Williams et al. [33] used the 
PedsQL 4.0 to assess HRQoL in a community-based sample of obese children in 
Australia, and observed significantly lower scores for total score, physical health 
and social functioning in obese children compared to controls, but the 
impairment of quality of life was apparently not as marked as that described in 
studies which recruited clinical samples of obese children. This led Williams et 
al. [33] to suggest that childhood obesity need not impair quality of life but 
quality of life impairment was most likely in clinical samples. At the moment 
there is probably not enough evidence to be sure if clinical samples have poorer 
quality of life than community samples of obese children. In the present study, 
the obese sample was from the community setting – they might be described as 
„treatment seeking‟ by the time their quality of life was measured however as 
they had agreed to take part in the MASCOT RCT (and their agreement included 
consent to be allocated to treatment if that was the outcome of the 
randomisation)- the present study sample was therefore not quite a clinical 
sample nor quite a community sample.  
 
The main strengths of the present study were homogenous sample of community 
sample studied, adequate power and the pair-matched design which allowed key 
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variables (age and gender) to be controlled. Another strength of the study lies in 
the use of a valid and reliable instrument for assessment of HRQoL that is valid 
across different cultures [28, 33, 43] and so which allows a cross-cultural 
comparison of the impact of childhood obesity on quality of life. Furthermore, 
this was only the second study to examine health-related quality of life in 
children in Malaysia.   
 
A number of study limitations should be noted. While no significant impairments 
of quality of life with obesity were observed using parent reports, it is possible 
that impairments are present, but these are of very small magnitude and so 
would require much larger samples in order to detect. Further research would 
also be needed to examine specific domains in quality of life in more detail, and 
to examine age effects (eg in adolescents the effect of obesity on quality of life 
might be different) and within-country effects, in other parts of Malaysia or in 
other ethnic groups within Malaysia for example. Further studies are needed in 
other samples and settings to confirm the generalisability of our findings and to 
address other issues such as the influence of culture on HRQoL in childhood 
obesity and the influence of obesity treatment on changes in quality of life. 
 
4.5 Conclusions 
The present study shows an impaired HRQoL in obese children from Malaysia. 
Impairment in HRQoL was very similar in both boys and girls.  The degree of 
impairment is likely to be greatest when assessed using the child perspective 
rather than the parent perspective. Impaired quality of life appears to be 
associated with childhood obesity in Malaysia, as in western countries. 
Therefore, the widespread existence of quality of life impairment in childhood 
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obesity in Malaysia provides an additional argument that it should be taken 
seriously by health professionals.   
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CHAPTER FIVE 
Habitual Physical Activity and Sedentary Behaviour of Obese Children in 
Malaysia Compared to Pair-Matched Controls of Healthy Weight Status 
 
5.1 Introduction 
As discussed in Section 2.8.2, the physical activity levels of obese children 
participating in the MASCOT treatment programme were extremely low relative 
to recommendations for physical activity [254, 255]. A growing body of evidence 
has found lower levels of objectively measured physical activity in obese 
children and adolescents relative to their lean counterparts [146, 256-260]. 
However, results have been inconsistent and this may be partly dependent on 
whether clinical samples of obese children are studied or whether community 
samples of obese children are studied [146, 258]. Despite this, studies of 
physical activity among obese children all appear to have come from the 
western world to date and those findings may not generalise to other cultures. It 
is possible that the physical activity levels of obese children in Malaysia might be 
worse than in western children, and that difference between obese and healthy 
weight children might be larger or smaller in Malaysia than in other cultures.  
 
This chapter therefore aimed to (1) measure habitual physical activity and 
sedentary behaviour of Malaysian obese children aged 7-11 years; (2) test the 
hypothesis that obese Malaysian children are less physically active than their 
peers by comparing results between obese children and a sample of age- and 
sex- matched healthy weight children.  
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5.2 Methods of the habitual physical activity and sedentary behaviour study 
To date, a wide range of methods have been used to measure physical activity 
levels in obese children. These are categorised into two types of measurement: 
subjectively measured (self-report questionnaires) and objectively measured 
(heart rate monitor, accelerometer, and pedometer). Self-report questionnaires 
are the most commonly used method due to their low cost and ease of 
administration. However, this measure has limitations, given that self-reports 
are subject to considerable recall bias and have limited validity and reliability 
among children [261, 262]. 
 
To avoid limitation of self-report, a number of studies have utilised objective 
measures to examine levels of physical activity in obese children. To date, few 
studies have utilised accelerometers to assess obesity-related differences in 
physical activity in children, comparing the obese and non-obese. These devices 
can detect and record magnitude of movement on a real-time basis and can 
overcome some of the limitations of self-report questionnaires, including the 
avoidance of bias in measurement of the level of physical activity. 
Accelerometers also provide reliable information about the frequency, duration 
and intensity of physical activity within a given day or several days or even a 
week enabling patterns of movement or inactivity to be assessed [263]. Besides, 
they are capable of providing estimates of percentage of time spent at levels of 
light, moderate and vigorous intensity physical activity [264].  
 
As noted above, several studies have used accelerometers to assess the habitual 
physical activity of obese children objectively. The published studies are briefly 
discussed below and also summarised in Table 5.1. 
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In 2001,Trost et al. [141] reported a significantly lower total volume of physical 
activity, and MVPA in a group of 54 obese children (defined as BMI > 95th centile) 
compared with 33 non-obese children (mean age of 11.4+0.6) in a community 
sample in the USA. In this study, the authors also found that, obese children 
reported significantly lower levels of physical activity self-efficacy and were 
involved in significantly fewer community organisations promoting physical 
activity. 
 
Similar to the findings of Trost et al. [141], a study among 133 children age 8-18 
years from community and clinical settings in UK demonstrated that obese 
children spending less time in MVPA than the non-obese children [258]. The 
authors also put forward the suggestion that the home environment is closely 
associated with reduced levels of physical activity obese children may typically 
have better levels of physical activity during school day [258] and this supports 
the use of family-based intervention to promote physical activity in the families 
of obese children [183, 189, 191]. 
 
Another UK study found that obese children spent on average 80.4% of their 
monitored time in sedentary behaviour and only 2.5% of their monitored time in 
moderate-vigorous physical activity (MVPA) [146], equivalent to about 20 
minutes per day in MVPA. This cross-sectional study of obese children from a 
clinical sample reported that the total volume of activity and MVPA were 
significantly higher in the non-obese group than the obese group. However, the 
study also reported that time spent in sedentary behaviour of obese children 
was similar to their non-obese peers [146]. 
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One study by Riddoch et al. [259] examined the level and patterns of physical 
activity in a large contemporary cohort of 11 year old children- the Avon 
Longitudinal Study of Parents and Children (ALSPAC). The study also confirmed 
that activity levels are lower in overweight and obese children compared to 
normal weight children [259], though the ALSPAC participants who were obese 
represent a community sample rather than a clinical sample of obese children.  
 
All of the above published studies of physical activity in obese children to date 
were from western societies and since the physical activity levels associated 
with childhood obesity may be culture-specific, there is a need to identify 
whether obesity has a significant association with low physical activity levels in 
non-western societies. Successful interventions to manage obesity need to take 
account the cultural context in which obesity occurs, and thus studying obese 
children from non-western countries is important. No studies of objectively 
measured physical activity and sedentary behaviour of children have taken 
place in Malaysia and so there is a need to collect data on these important 
variables in Malaysia children. In addition, the MASCOT study could be enhanced 
by the inclusion of a comparison of physical activity and sedentary behaviour 
between obese and healthy weight children, providing an opportunity to test 
whether the apparently low physical activity and high sedentary behaviour 
described in the MASCOT obese children in Chapter Four was obese-specific or 
whether it was more related to the Malaysian setting.  
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 Table 5.1 Summary of relevant studies assessing physical activity levels 
in obese children using accelerometer 
Publication 
details 
Study and sample General findings 
Trost et al. 
[141] 
 
United States 
 Cross-sectional study of 213 
children (133 non obese vs 54 
obese-defined as 95th 
percentile relative to CDC US 
reference data) 
 Community sample 
Compared to non-obese 
children, obese children had 
significantly lower:- 
Total counts per day :28.3 x 
104+2.01 x 104 vs 37.7 x 104 
+1.41 x 104 
MPA :62.6+4.5 vs 78.2+3.2 
min/day 
VPA :7.1+1.3 vs 13.5+0.9 
min/day 
Page et al. 
[258] 
 
United Kingdom 
 Cross-sectional study of 133 
children (108 non obese vs 25 
obese-defined as >99th 
percentile using Cole-IOTF 
definition of obesity) 
 Clinical sample 
Compared to non-obese 
children, obese children had 
significantly lower:- 
Total counts per hour: 31 
844+13200 vs 41844+10430 
Moderate or greater intensity 
PA: 9.9+3.9 vs 12.9+4.2 
min/hour 
Hughes et al. 
[146] 
 
United Kingdom 
 Pair-wise comparison for age 
and gender of 53 obese 
children (defined as >98th 
percentile relative to 1990 UK 
reference data) matched with 
53 non obese children 
 Clinical sample 
Compared to non-obese 
children, obese children had 
significantly lower:- 
Total activity (c.p.m): 
648+196 vs 729+228 
MVPA: 2.4% vs 3.9% 
Riddoch et al. 
[259] 
 
United Kingdom 
 Cross-sectional study of 5595 
children (4335 normal vs 941 
overweight vs 253 obese-
defined using both 1990 UK 
reference data) 
 Community sample 
Activity levels (c.p.m) were 
lower in both the overweight 
and obese children 
Normal: 590.6 (IQ 484.4-
721.1) 
Overweight: 542.7(IQ 454.4-
673.1) 
Obese: 520.0(IQ442.6-625.4) 
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In summary, the limited evidence on habitual physical activity and sedentary 
behaviour in childhood obesity to date means that there is a need for more 
studies, particularly from outside the western world, and particularly using 
objective methods. The present study therefore aimed to test whether physical 
activity levels were lower in obese children than non-obese children in Malaysia. 
 
5.2.1 Participants in the habitual physical activity and sedentary behaviour 
study 
Obese children in the present study were participants in the Malaysian Childhood 
Obesity Treatment Trial (MASCOT), which is described in detail in Chapter Two. 
In total, 107 children, 54 boys and 53 girls, participated in the baseline stage of 
the MASCOT study. Physical activity, sedentary behaviour, body mass and height 
were recorded at baseline and 6 months after the start of the treatment. 
However, for physical activity and sedentary behaviour, 20 participants were 
excluded as data points were missing due to accelerometer failure, poor 
compliance with the accelerometry protocol (see section 2.4.3) and monitors 
were lost. Therefore, only 87 of the 107 obese children in MASCOT were 
successfully measured for physical activity and sedentary behaviour at baseline.  
 
 
Children with healthy weight status (defined as BMI <85th percentile on age and 
gender-specific US reference data) were recruited from primary schools in the 
same areas of Kuala Lumpur as the MASCOT sample. The sample in present study 
was not the sample as reported in Chapter Four. Since physical activity might 
vary by age and gender, in the present study obese children and non-obese 
children were pair-matched by gender and age. The final sample consisted of 86 
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healthy weight children who could be closely pair-matched for age and gender 
with 86 children from the obese group.  
 
The study was approved by the National University of Malaysia (UKM) research 
ethical, and written informed consent was obtained from parents, assent from 
the children.  
 
5.2.2 Objectively-measured physical activity and sedentary behaviour 
As described in Chapter Two section 2.8.2 habitual physical activity and 
sedentary behaviour were measured objectively over five days-during the waking 
hours (except during bathing and other water activities) using a GT1M 
accelerometer (The Actigraph, Fort Walton Beach, Florida, USA. In brief, the 
children were instructed to wear the activity belt and it should be fitted in the 
child‟s hip and keeping a diary for 5 day. The accelerometers were set to record 
activity in one minute epochs; these counts per minute (cpm) were used as a 
measure of total volume of physical activity [230, 231, 265]. The percentage of 
time spent in sedentary behaviour, light intensity activity and moderate to 
vigorous physical activity (MVPA) were determined from the accelerometer 
readings by use of agreed cut-off points based on previous validation studies. 
The cut off points in the proposed study are as follows [234, 243]: 
 
<100 cpm – sedentary behaviour [243] 
1100-3200 cpm – light intensity activity 
>3200 cpm – moderate to vigorous physical activity [234] 
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5.2.3 Anthropometric measurements 
Height was measured using the SECA Body Meter to the nearest 0.1 cm. Weight 
was measured to the nearest 0.1 kg using scales (TANITA) with children in light 
indoor clothing. BMI was calculated as weight (kg)/height (m2). BMI was 
expressed relative to CDC 2000 reference data as a standard deviation score 
(SDS). Obesity was defined as BMI ≥95th percentile on age and gender-specific US 
reference data.  
 
5.2.4 Statistical analysis and study power 
Sample size for the present study was based on a previous study which found a 
statistically significant difference in total physical activity between obese and 
non-obese children of the same age [146]. We calculated that a minimum of 40 
pairs, with 20 pairs of boys and 20 pairs of girls were required to have a >90% 
power at the 5% significance level to detect a mean difference of 100 
accelerometry counts/min/day (a measure of total volume of physical activity, 
and this difference is roughly equivalent to the difference between boys and 
girls in most previous studies) [259] in each sex. All statistical analyses were 
conducted using Statistical Package for Social Science (SPSS) version 16.0.  
 
Data were checked for normality before analysis using descriptive statistics and 
Kolmogrov-Smirnov normality test. As obese and non-obese children were 
matched for age and sex, paired tests were used to analyse the significance of 
differences between groups. Total physical activity, total hours monitored and 
percentage of monitored time spent in sedentary behaviour, light intensity 
activity and MVPA were not normally distributed. Therefore, Wilcoxon-signed 
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rank tests were used to test the significance of differences between obese and 
non-obese groups.  
 
5.3 Results of habitual physical activity and sedentary behaviour study 
5.3.1 Characteristics of study participants 
Descriptive characteristics of the 86 obese and 86 healthy weight participants 
are shown in Table 5.2. The median age for healthy children was 10.0 y (IQR 9, 
10). The median age of the obese children was 9.5y (IQR 8,11). 
 
As expected, the obese group had significantly higher weight, BMI and BMI z-
scores relative to CDC 2000 population reference data compared to healthy 
children. 
 
Table 5.2 Characteristics of the pair-matched obese and healthy weight 
groups (n=172), median (IQR) 
Variable Obese group 
(n=86) 
Healthy weight 
group (n=86) 
Difference 
(95% CI) 
p-value 
Median age 
(years) 
10.0 (8.0, 11.0) 10.0 (9.0, 10.0) 9.5, 9.8 0.45 
Gender 
(M/F) 
41/45 41/45 NA NA 
Weight (kg) 53.8 (45.0, 62.6) 28.9 (26.7, 32.8) 39.6, 44.3 < 0.001 
Height (m) 137.5 (133.8, 
147.0) 
135.0 (130.0, 
139.5) 
136.0, 136.7 < 0.001 
BMI (kg/m2) 26.9 (24.9, 29.0) 15.9 (15.7, 17.3) 20.8, 22.7 < 0.001 
BMI z-score 2.9 (2.5, 3.3)* -0.3(-.8, .4) 1.1, 1.6 < 0.001 
Abbreviations: BMI: body mass index.   
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5.3.2 Habitual physical activity and sedentary behaviour of obese children  
Objectively measured habitual physical activity and sedentary behaviour data 
are shown in Table 5.3. Physical activity was measured in 86 obese children 
(41 boys, 45 girls) median age 9.5y (IQR8,11), median BMI z-score was 2.9 
(relative to CDC 2000 reference data).  
 
The proportion of monitored time spent in sedentary behaviour was high in 
the obese children, median of 90% (range 71.8, 97.0) of the waking day 
(about 12 hours) (Table 5.3). Participation in moderate to vigorous physical 
activity was extremely low in this group at a median of 0.7% (range 0.0, 4.5) 
of monitored time during the day, equivalent to about 5 minutes per day. 
 
Table 5.3 Habitual physical activity and sedentary behaviour, median (IQR) 
for the obese group (n=86) 
 Boys (n=41) Girls (n=45) Total 
Total physical 
activity (cpm) 
356 (50-835) 307 (134, 629) 336(50,835) 
% of monitored time    
Sedentary behaviour  88.9 (71.8, 
97.0) 
91.0(80.6,95.8) 90.2 (71.8, 97.0) 
Light intensity 
physical activity  
9.69 (1.1, 26.8) 7.4 (2.5, 19.2) 8.3 (1.1, 26.8) 
MVPA 0.8 (0.0, 4.5) 0.6 (0.08, 3.32) 0.7 (0.0, 4.5) 
Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity; 
aSedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA 
>3200 counts/min 
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5.3.3 Habitual physical activity and sedentary behaviour of healthy weight 
children 
Habitual physical activity and sedentary behaviour of healthy weight children 
are given in Table 5.4. Median age was 10.0 y (IQR 9.0, 10.0), median BMI z-
score was -0.3 (relative to CDC 2000 reference data). 
 
The proportion of monitored time spent in sedentary behaviour was also high in 
the non-obese children, median of 88% (range 73.0, 95.9) of the waking day 
(about 12 hours). Participation in moderate to vigorous physical activity was 
extremely low in this group at a median of 1.2% (range 0.0, 7.7) of monitored 
time during the day, equivalent to about 9 minutes per day (additional 4 minutes 
compared to the obese group). 
 
Table 5.4 Habitual physical activity and sedentary behaviour, median (IQR) 
for the healthy weight group (n=86) 
Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity; 
aSedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA 
>3200 counts/min 
 
 
 Boys (n=41) Girls (n=45) Total 
Total physical 
activity (cpm) 
380 (167-712) 371 (142, 851) 380 (145,851) 
% of monitored time    
Sedentary behaviour  87.0 (73.0-93.6) 87.6(74.5,95.9) 87.5 (73.0, 95.9) 
Light intensity 
physical activity  
10.9 (4.9-20.9) 9.9 (2.3,21.7) 10.5 (2.3, 21.7) 
MVPA 1.3 (0.1, 7.7) 1.0(0.0,7.0) 1.2 (0.0, 7.7) 
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5.3.4 Formal-paired comparison of habitual physical activity and sedentary 
behaviour between obese and healthy weight children in the entire sample 
(n= 86 paired comparisons) 
Table 5.5 shows total hours monitored total physical activity, and the 
percentage of monitored time spent in sedentary behaviour, light intensity 
physical activity and MVPA in the obese and healthy weight groups. The median 
total physical activity (cpm) was 336 in the obese group and 380 in the healthy 
weight group, with no significant between-group difference (Z = -1.655, 
p=0.098). Time spent in sedentary behaviour was significantly higher in the 
obese group compared to the healthy-weight group (Z = -3281, p=0.001). Light 
intensity physical activity was similar in obese and healthy weight groups (Z= -
1.626, p=0.104). Participation in MVPA was significantly higher in the healthy 
weight group vs. the obese group (Z= -3.555, p< 0.001). Obese children spent 
0.7% (range 0.0, 4.5) of their monitored time in MVPA (equivalent to 
approximately 5 mins/day) compared to 1.2% (range 0.0, 7.7) in the non-obese 
group (equivalent to approximately 8-9 mins/day). 
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Table 5.5 Paired comparisons of habitual physical activity and sedentary 
behaviour (median and IQR) in obese vs non-obese children 
Abbreviations: CI, confidence interval; c.p.m/ count per minute; MVPA, moderate to vigorous 
physical activity 
aSedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA 
>3200 counts/min 
 
 
5.3.5 Formal-paired comparison of habitual physical activity and sedentary 
behaviour between obese boys and healthy weight boys (n= 41 paired 
comparison) 
The results of the gender-matched analysis for boys (n=82, 41 pairs) 
demonstrated that obese boys had lower time spent in MVPA compared to the 
matched healthy weight controls (p<0.05) (Table 5.6).  Time spent in sedentary 
behaviour was significantly higher in the obese group compared to the healthy 
weight group (p<0.001). 
 
 
 
 
Variables Obese group (n=86) Non-obese group 
(n=86) 
p-value 
Total physical 
activity (cpm) 
336 (50,835) 380 (145,851) 0.098 
% of monitored 
time  
   
Sedentary 
behaviour  
90.2 (71.8, 97.0) 87.5 (73.0, 95.9) <0.001 
Light intensity 
physical activity  
8.3 (1.1, 26.8) 10.5 (2.3, 21.7) 0.104 
MVPA 0.7 (0.0, 4.5) 1.2 (0.0, 7.7) < 0.001 
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Table 5.6 Paired comparisons of habitual physical activity and sedentary 
behaviour (median IQR) for the healthy weight boys vs obese boys (n= 82) 
Variable, Median 
and range 
Healthy weight 
(n=41) 
Obese 
(n=41) 
p-value 
Total physical 
activity (cpm) 
(range) 
380 (167-712) 356 (50-835) 0.325 
% of monitored 
time 
   
a Sedentary 
behaviour (range) 
87.0 (73.0-93.6) 88.9 (71.8, 97.0) 0.05* 
Light intensity 
physical activity 
(range) 
10.9 (4.9-20.9) 9.69 (1.1, 26.8) 0.425 
MVPA (range) 1.3 (0.1, 7.7) 0.8 (0.0, 4.5) <0.001* 
Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity 
a Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA 
>3200 counts/min 
*p-value <0.05 
 
 
5.3.6 Formal-paired comparison of habitual physical activity and sedentary 
behaviour between obese girls and healthy control girls (n= 45 paired 
comparison) 
For girls (n=90, 45 matched pairs), the obese girls had significantly lower time 
spent in MVPA (p=0.03) and significantly higher time spent in sedentary 
behaviour (p=0.01) compared to healthy weight girls (Table 5.7).  
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Table 5.7 Paired comparisons of habitual physical activity and sedentary 
behaviour (median IQR) for the healthy weight girls vs obese girls (n=90) 
Variable, Median and range Healthy weight  
(n=45) 
Obese 
(n=45) 
p-value 
Total physical activity (cpm) 
(range) 
371 (142, 851) 307 (134, 629) 0.149 
% of monitored time    
a Sedentary behaviour 
(range) 
87.6(74.5,95.9) 91.0(80.6,95.8) 0.01* 
Light intensity physical 
activity (range) 
9.9 (2.3,21.7) 7.4 (2.5, 19.2) 0.132 
MVPA (range) 1.0(0.0,7.0) 0.6 (0.1, 3.3) 0.03* 
Abbreviations: c.p.m/ count per minute; MVPA, moderate to vigorous physical activity 
a Sedentary behaviour <1100 counts/min, light intensity activity 1100-3200 counts/min, MVPA 
>3200 counts/min 
p-value <0.05 
 
5.4 Discussion 
Participants in the MASCOT study spent about 12 hours per day sedentary 
(defined as no movement of the trunk when measured as in the present study, 
based on the accelerometry validation and calibration study by Reilly et al. 
[243].This definition of sedentary includes both sitting and standing (standing 
but with no trunk movement). Participation in MVPA was extremely low in obese 
children in the present study with a median time spent in MVPA equivalent to 
only about 5 minutes per day. Recent WHO recommendations on physical activity 
for health for children and adolescents age 5-17 years state that they should 
accumulate at least 60 minutes every day of MVPA [254], and the same 
recommendation has been made in obesity management guidelines for children 
[144, 145, 181],  thus the amount of time spent in MVPA by the obese children 
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studied in MASCOT was well below recommended amounts. This large gap 
between the MVPA undertaken and the amount recommended is a major 
challenge for childhood obesity treatment.  
 
 
In the present study, we expected that obese children would be less active than 
healthy weight children. In contrast to our hypothesis, total volume of physical 
activity (as measured by accelerometry count per minute) was not significantly 
different between groups.  On the other hand, we found that participation in 
moderate vigorous physical activity was significantly lower in obese children 
compared to non-obese children. However, this difference in MVPA (median of -
0.5% of monitored time, equivalent to only around 4-5 minutes per day) between 
the obese and non-obese groups was small. Although our findings show that 
obese children  spent significantly more time in sedentary behaviour compared 
to their lean counterparts, this difference was also small (equivalent to a 
median difference between groups of only 2.5 % of monitored time, or 
approximately about 20 minutes per day).  
 
We analysed the physical activity levels by gender, as it was possible that the 
effect of obesity on level of habitual physical activity might differ between boys 
and girls. After we analysed separately for obese vs healthy weight boys and for 
obese vs healthy weight girls, we found that time spent in sedentary behaviour 
was significantly higher in both obese boys and obese girls compared to control 
boys and control girls, respectively. Similarly, there was a significant between 
group difference in MVPA within boys and within girls. The present study, 
therefore, found no evidence that differences in physical activity and sedentary 
behaviour associated with obesity was gender-specific. A preliminary conclusion 
187 
 
would be that childhood obesity is associated with reduced physical activity and 
increased sedentary behaviour in Malaysia, but that these obese specific 
differences apply in both sexes. Many studies have found gender differences in 
children‟s physical activity, with boys typically showing greater levels physical 
activity than girls [266-268].  
 
Our findings appear to be show that the obese children in Malaysia have 
extremely low habitual MVPA. Low levels of physical activity are a risk factor for 
excessive positive energy balance, and important in maintenance of obesity 
[269]. Although MVPA was lower and sedentary behaviour was higher in obese 
children compared to healthy weight children in the present study, both groups 
did not achieve the current MVPA recommendation and their levels of physical 
activity were extremely low. Hence, we suggest that low physical activity 
observed in the present study may not be an obesity-specific problem in 
Malaysia.  
 
Our results were consistent with Malaysian National Centre for Chronic Disease 
Prevention and Health Promotion report which stated that young Malaysians are 
increasingly inactive, unfit and overweight [270]. A study conducted among 
Malaysian adolescents reported that among the factors restricting their 
involvement in physical activity were time constraints, lack of companions, 
facilities and motivation [271]. However, the reasons for such low levels of MVPA 
in both obese and control groups in the present study are unclear. Many 
researchers have focused on the role of environment plays in decreasing energy 
expenditure, particularly the built environment. It has been shown that the built 
environment plays an important role in influencing obesity by creating a climate 
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that promotes a reduction in energy expenditure that has come to the forefront 
of public health research. A systematic review by Davison and Lawson [272] has 
reviewed 33 studies on the relationship between the environment and child and 
adolescent physical activity, ages 3 to 18 years old. The review found that 
participation in physical activity is positively associated with publicly provided 
recreational infrastructure (access to recreational facilities and schools) and 
transport infrastructure (presence of sidewalks and controlled intersections, 
access to destinations and public transport). Conversely, transport infrastructure 
(number of roads to cross and traffic density/speed) and local conditions (crime, 
area deprivation) are negatively associated with participation in physical 
activity. Furthermore, studies have found the characteristics of „obesogenic‟ 
environment that includes macro (i.e transport, the built environment, health 
care services and a wide range of government services and policies) and micro 
environments (i.e family home, school and local neighbourhood) are 
hypothesised to be direct determinants of children‟s physical activity [272, 273]. 
Environmental factors might have resulted in low physical activity levels in the 
present study. Therefore, identifying factors that affect physical activity levels 
of children is an essential step toward developing effective interventions for 
reducing obesity. 
 
Some other studies have also used objective physical activity measures and 
concluded that physical activity levels are typically very low in obese children, 
particularly in clinical samples [146]. The present study was consistent with 
studies from the western world which have shown that childhood obesity is 
associated with low MVPA and high sedentary behaviour levels, and this might 
suggest that cultural differences might not influence differences in habitual 
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physical activity and sedentary behaviour between obese and non-obese children 
very much. Hughes et al.[146] compared habitual physical activity and sedentary 
behaviour in a clinical sample of obese children with healthy weight children of 
similar age to the present study in Scotland using identical study design and 
methods to those used here, including the same accelerometers and same 
accelerometry cut-points. Hughes et al. [146] found, similar to the present 
study, that her sample of obese children were significantly less physically active 
than non-obese children. Nevertheless, the percentage of time spent in MVPA in 
this UK clinical sample of obese children was higher than present study 
(difference approximately 13 mins/day) though both studies reported lower than 
recommended daily amounts of MVPA.  
 
The present study had a number of strengths. The methods were objective, 
validated and the sample was adequately powered. In addition, this was the first 
study to use objective measures of physical activity in children in Malaysia, and 
one of only a handful to measure physical activity objectively in children from 
low-middle income countries. 
 
There are several limitations to be noted. The present study included a sample 
of obese children recruited to an obesity treatment trial [274] and it is not clear 
if they would be representative of obese children from community samples. This 
study used a single, waist-mounted, uniaxial accelerometer with measures 
movement predominantly in the vertical plane. Triaxial accelerometers are 
considered preferable by some authors, but studies have shown that there is 
little difference in accuracy of physical activity measurements from uniaxial 
versus biaxial or triaxial devices [260, 275], and a recent systematic review by 
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De Vries et al. [276] found high validity for the uniaxial accelerometer used in 
the present study. 
 
The cut-point values chosen for moderate and vigorous activity and sedentary 
behaviour used in the present study were based on previous validation studies. 
One recent study reported that the cut-point for MVPA suggested by the study of 
Evenson et al. [277] provided the most acceptable classification among children 
of all ages. Use of an alternative cut-point for MVPA or sedentary behaviour 
would not have altered the between group comparisons in the present study, but 
would have altered the absolute amounts of MVPA measured. For example, for 
illustration applying the Evenson et al. [277] cut point to the obese sample in 
the present study produced estimates of the median time spent in MVPA of 1.2 
(IQR 0.6, 5.1). The issue of using accelerometry cut points to define MVPA 
remains highly controversial [278], and at present it is probably best to simply 
use the same cut points for both groups when between group comparisons are 
being made, as in the present study.  
 
It is also worth noting that accelerometer count per minute –a measure of total 
volume of physical activity which is unaffected by cut points chosen-was very 
low compared to other studies of children of a similar age. For example, 
Basterfield et al. [232] recently used identical methods to the present study in a 
representative sample of 7-9 year old children in England and reported a mean 
accelerometer cpm of 643 in the 9 year olds, much higher than that measured in 
the healthy weight group in the present study. Indeed a study conducted in 
highly obesogenic environment (highest prevalence of childhood obesity in 
England) reported a mean accelerometer cpm of 694 in the 9-10 year olds [266] 
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much higher than in the present study.  Given that the sample studied in 
Basterfield et al. [232] study  characterised by low levels of physical activity and 
in McLure et al. [266] study conducted in highly obesogenic environment, the 
observation that levels of physical activity in Malaysian children of similar age 
was much lower gives cause for concern. 
 
5.5 Conclusions 
The present study supports the view that obese children in Malaysia have very 
low MVPA levels and very high levels of sedentary behaviour. The study also 
suggests that obese children are not strikingly more sedentary or much less 
physically active than healthy children though, but that levels of physical 
activity and sedentary behaviour are slightly more favourable in the healthy 
weight than in the obese. 
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CHAPTER SIX 
Overall Discussion and Conclusions 
 
6.1 Introduction 
As described in Chapter One, there are now many studies on the treatment of 
childhood obesity but mostly from the western world. The original purpose of 
the MASCOT research project was to test a group family-based treatment, which 
incorporated good practice as outlined in evidence-based systematic reviews and 
treatment guidelines, compared to a no treatment control in Malaysia. The 
present research project was the first RCT on the treatment of childhood obesity 
in the Malaysian population.  
 
In addition to the MASCOT RCT, the thesis included two studies that examined 
the physical activity and sedentary behaviour and quality of life of obese 
children compared to pair-matched controls of healthy weight children. These 
two additional studies were of benefit in complementing the results from the 
main MASCOT study. It was not clear without examining the objectively 
measured physical activity and sedentary behaviour and quality of life of obese 
children whether or not these variables would be better or worse in obese 
Malaysian children than in obese western children. In addition, differences 
between obese and healthy weight children for variables such as physical 
activity and quality of life might be larger or smaller in Malaysia than in other 
cultures. The data which emerged from these two additional studies on obese 
and non-obese children in Malaysia should help to build up a body of evidence 
and point to future areas of possible research in childhood obesity treatment.  
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This final chapter reiterates the main findings of this thesis study and further 
outlines a number of issues regarding the MASCOT programme that are pertinent 
to be expanded.  A difference in treatment outcomes between other childhood 
obesity treatment studies is also discussed in detail in this chapter. Study 
strengths and weaknesses then are identified and discussed. Finally, those 
weaknesses which would be improved by suggesting a few changes in the 
MASCOT programme for future research are outlined at the end of this final 
chapter.  
 
6.2 Reiteration of key findings of MASCOT 
The key findings of the PhD were I) no significant between-group difference 
observed for the primary outcome of BMI z-score at the six month time point II) 
weight change data in favour of the intervention group III) secondary outcomes 
quality of life and physical activity were improved at 6 months and IV) 
significant differences in physical activity levels and quality of life between 
obese children and healthy weight children from the two additional studies.  
 
Non-significant between group difference observed for the primary outcome 
of change in BMI z-score at the six month time point 
There was no group difference for BMI z-score at the six month time point, 
indicating that the family-based behavioural intervention did not improve the  
management of obesity in 7-11 year old children and the possible reasons for this 
were presented in Section 6.6.   
 
According to Reinehr and Andler [242], a reduction of at least 0.5 BMI z-score is 
required before the change has clinical significance. In the intervention group, 
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only eight of the 34 obese children (24%) achieved a 0.5 reduction in BMI z-
score. The modest change of BMI z-score observed in the MASCOT study perhaps 
suggest that interventions should be longer term and more intense and this is 
discussed below in Section 6.3. 
 
Weight maintenance in favour of the intervention group 
It has been suggested by guideline recommendations and clinical practice that 
the aim of intervention in childhood obesity treatment is weight maintenance 
[145, 206]. Although the present study did not show any significant difference 
between the treatment group and no treatment group in terms of changes in BMI 
z-score, 27% (9 out of 34) of those in the intervention group maintained or lost 
weight from baseline to six months but none (0%, 0 out of 45) of the participants 
in the control group had maintained or lost weight, indicating that children in 
the intervention group probably responded better than children in the control 
group with regards to this outcome. It is, however, questionable whether the 
weight change is a better indicator or not of success in the intervention 
programme. According to Summerbell et al. [180] the use of weight change as a 
primary indicator of effectiveness in child weight management programmes may 
be inappropriate.  
 
Secondary outcomes of quality of life and habitual physical activity and 
sedentary behaviour improved at 6 months 
A recent systematic review [3] suggested that future trials of obesity treatment 
should report potential for harm of interventions and three aspects were 
identified for exploration: linear growth, psychological well-being and eating 
disorders. The first two have been examined and discussed in Chapter Three. 
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With regards to psychological well-being, the total score for children‟s quality of 
life from the parents‟ perspective in intervention group improved significantly at 
the end of the MASCOT programme at 6 months (Chapter Three).   From the 
children‟s perspective, the total score and the psychosocial functioning domain 
of quality of life improved significantly at the end of the programme in the 
intervention group.  However, there was no significant difference in these 
variables between groups. Overall, the present study shows no adverse effect on 
psychological well-being of the MASCOT intervention.  
 
Although there were no significant differences in habitual physical activity and 
sedentary behaviour between treatment and no treatment groups at 6 months, 
time spent in moderate vigorous physical activity in the treatment group  
increased significantly over time, though the increase was very small. 
 
Significant differences in physical activity levels and quality of life between 
obese children and healthy weight children 
The study in Chapter Four found significant impairment in all HRQoL dimensions 
in the obese children compared to healthy weight children. As presented in 
Chapter Four, the impairment of quality of life associated with obesity in 
Malaysians children is evident from child-reports, not from adult-reports. 
 
In Chapter Five it was shown that obese children were significantly less 
physically active compared to healthy weight children, but the amount of time 
spent in MVPA in both groups was well below recommended amounts. 
 
 
196 
 
 
6.3 The MASCOT programme 
There are two main issues regarding the MASCOT treatment programme that are 
pertinent to be expanded on in this final chapter and these are discussed below. 
: 1) the length and intensity of treatment and 2) the use of parents as agent of 
change  
 
At the time of the MASCOT treatment‟s conception (2007/2008), the treatment 
was considered low-moderate intensity in comparison to the some recent US 
treatment programmes such as the Bright Bodies programme [205]. The present 
study was intended to be of similar low-moderate intensity to recent UK 
treatment programmes such as SCOTT [187] that had been used in the process of 
developing the MASCOT intervention programme (see Chapter Two). In the low-
moderate intensity treatment provided by SCOTT, scheduled patient contact 
time was 5-6 hours and individual families attended an office based dietitian for 
nutrition and behaviour modification sessions over 6 months. At the end of the 6 
month intervention, those undertaking the intervention had a median increase in 
weight of 3.2 kg [187]. Even the high intensity Bright Bodies intervention also 
achieved fairly modest changes in weight after 12 months of intervention with a 
scheduled total patient contact time of approximately 110 hours: those 
undertaking the intervention had a mean increase in weight of 0.3kg [205].  
 
Since the MASCOT study was the first childhood obesity treatment programme to 
be tested in Malaysia, and since resources for obesity treatment are likely to be 
limited in future in this healthcare system, the MASCOT treatment was designed 
to be a low-moderate intensity intervention. It was to be undertaken by an 
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integrated multi-disciplinary team that involved a dietitian, psychologist and 
physiologist with scheduled patient contact time of 8-9 hours (additional 3 hours 
compared to the time spent with families in the SCOTT study) as this was seen as 
the most cost effective way to deliver such a programme within Malaysian 
healthcare system constraints. Although the present study showed slightly lower 
mean increases in weight after the end of 6 months treatment (1.7kg) compared 
to the SCOTT study (3.2kg), the programme was not sufficient to produce 
decreases in BMI z-score in the magnitude of -0.25 or more. As the study was 
sufficiently powered for a -0.25 decrease in BMI z-score (see Chapter Two, 
Section 2.9.1) this would imply that programmes successful in significantly 
reducing BMI z-scores probably require being more intensive than the MASCOT 
programme. A few intervention treatment programmes that offer higher-
intensity and longer-tem have intervention reported promising results in change 
in BMI-z score in overweight and obese children (see Section 6.4.2).  
 
In contrast, Reinehr et al. [279] reported that the lifestyle intervention 
“Obeldicks light” that are less intensive (6-months programme) were more 
effective than “Obeldicks” (1-year-programme) for obese children and 
adolescents [280]. However, it should be noted that the “Obeldicks Light” study 
was conducted in overweight children but the “Obeldicks” study was conducted 
in obese children. According to Schaefer et al. [280], the intervention is likely to 
be more effective in overweight but not obese, showing that in this case, the 
intensity of the programme might not explain differences in treatment 
outcomes. 
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Recent systematic reviews [3] and guidelines [144, 145] suggested that 
interventions to treat childhood obesity should involve the family. To date, 
state-of-the-art of childhood obesity programmes that are family based usually 
involve both the obese child and at least one parent. However, the child‟s 
degree of involvement, together or separately with parents and their children, 
varied between previous treatment trials. Some studies indicate that when 
parents and children are targeted for behaviour change with information given in 
separate group condition [211, 281], outcomes usually improve compared to 
child alone condition [282, 283]; but others have not reported this finding.[189, 
190] It has been suggested by Israel [284] that children are less inhibited, better 
controlled and participate more actively in treatment when they were treated 
separately from their parents. Anecdotally, the dietitian in the present study 
reported that the parents were more open to discuss about their children‟s 
behaviour in the programme if the children were not in the same group with 
them. 
 
At the start of the MASCOT project, the common practice in the literature was 
individual treatment with the children and the parent (usually the mother) 
serving as a helper. However, the work of Golan et al. [190] showed that 
targeting the parents as the exclusive agents of change might be superior to the 
approach using children as agent of change. For the MASCOT project purposes, 
the Golan conceptual model on familial approach to treatment of childhood 
obesity was used, with parents as the sole agent of change [189]. The dietitian 
and psychologist who were involved in the MASCOT treatment both felt the 
Golan model was very helpful and useful for them to apply in the treatment 
programme. Although there were no qualitative study interviews in the present 
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study, to obtain the views of children or parents taking part in MASCOT, a 
questionnaire given to parents after end of the treatment programme suggested 
that parents felt more confident to change their children‟s eating and physical 
activity behaviour and they would have been likely to engage in further 
treatment episodes if these had been available. One parent suggested that the 
programme should have used joint sessions with parents and children together. 
This particular parent felt that, children would listen more seriously to a health 
professional‟s advice rather than to the same advice when given by parents, and 
this parent also felt that some of the questions raised by children could not be 
answered by the parents but would have been answered easily by the health 
professionals. This suggestion might be useful for future research on childhood 
obesity treatment in Malaysia, and it might be helpful to have parent-targeted 
versus family targeted treatment arms in future trials. Although the Golan et al. 
[190] study showed the benefit of targeting only parents for the management of 
childhood obesity, cultural differences may give different results in different 
studies.  
 
6.4 Comparisons with highly relevant other work 
6.4.1 Hughes et al.[187] 
The SCOTT project had a major influence on the MASCOT treatment protocol, 
namely in the use of the traffic light diet plan, the use of behavioural change 
techniques, involvement of the family, targeting of sedentary behaviour as well 
as physical activity levels, the intention to use a low or modest intensity 
intervention, The present study was also similar to the SCOTT study in the 
inclusion of secondary outcomes such as physical activity, sedentary behaviour, 
and quality of life. It therefore seems appropriate to compare the results of the 
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MASCOT intervention with Hughes work on SCOTT in some detail. In summary, 
the SCOTT studies carried out by Hughes reported similar outcomes to the 
MASCOT project. 
 
The SCOTT study used a family-centred approach with participants randomised 
to either behavioural programme group, a family-centred counselling and 
behavioural strategies to modify diet, physical activity and sedentary behaviour 
or a 6-month standard care group: 134 participants were recruited in two study 
centres in Scotland, UK.  The children were aged 5-11 years old, classified as 
“overweight” (BMI >98th centile relative to UK 1990 reference data). The primary 
outcome measure was BMI z-score, measurements were taken from baseline to 
six and 12 months. Objectively measured physical activity and sedentary 
behaviour and quality of life were also measured as secondary outcomes.  
 
The SCOTT programme consisted of 8 appointments (7 outpatient visits and 1 
home visit) during 26 weeks with a total patient contact time of ~5 hours. The 
programme used various behavioural change techniques: exploring motivation to 
make changes, exploring pros and cons of change, identifying barriers to change, 
problem-solving barriers, goal-setting, rewards, self-monitoring, social support 
and preventing relapse.  The standard care group had minimal contact (~1.5 
hours as dietetic outpatients) over the 6 months.  
 
 
The intervention group in SCOTT had no significant effect relative to standard 
care on BMI z-score from baseline to 6 months but both groups had significantly 
decreased BMI z-score from baseline to 6 and 12 months. For participants who 
complied with treatment in the intervention group, the weight increase was 
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significantly smaller than that of control group from baseline to 6 months. There 
were also significant between group differences in changes in total physical 
activity, percentage of time spent in sedentary behaviour and light-intensity 
physical activity in favour of the intervention group in SCOTT. For the 
intervention group, the median percentage of day time spent in sedentary 
behaviour decreased from 81.8 at baseline to 81.2 at 6 months, however, in the 
standard care group, the median percentage of day time in sedentary behaviour 
was increased from 80.7 at baseline to 84.4 at 6 months. Although parent-
reported QoL scores significantly improved from baseline to 6 months in both 
groups, there were no significant between-group differences for changes in QoL 
scores for the child self-report or parent proxy report from baseline to 6 months.  
 
In the SCOTT project, one to one time spent with a single health professional 
was used although family lifestyle changes were constantly emphasised and one 
parent was required to attend all sessions the intervention was targeted at the 
obese child. This compares to the 8 hours of group sessions with multi-
disciplinary health professionals in the MASCOT project. The MASCOT 
intervention had no timetabled individual time, but during sessions parents were 
able to discuss and support each other in the group as well as exchange the 
ideas and opinions with the dietitian and psychologist. Having a one to one 
option (ie 1 dietitian and saw 1 family) in one of the sessions in the programme 
could have helped families ask something privately and this may have helped in 
making the child‟s behaviour changes.  
 
There was generally quite a similar compliance with the intervention in both the 
SCOTT project and MASCOT project, with 71% and 65% completing the treatment 
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phase, respectively (defined as participants who attended at least 75% of 
scheduled sessions/appointments).  Participants in both projects received 
funding of their travel expenses that probably helped with retention to 
treatment programmes.  
 
6.4.2 Obesity treatment study with long-term intervention or long-term 
outcome measures 
Assessment of long term outcome measures (at least one year; preferably 
longer) is important in order to assess sustainability of the programme 
outcomes. Much of the current evidence is based on findings from short term 
studies with outcomes of less than 12 months, including MASCOT. However, 
there has been lack of long-term intervention (> 1 year) RCTS of childhood 
obesity treatment reported to date [3]. According to the recent systematic 
review, only two studies lasted more than 1 year for weight management 
programme aged below 12 years.  
 
There is a recent German study, the „Obeldicks‟, looking at the effects of 
lifestyle intervention reported promising results after 1 year of intervention 
[285]. Details of the study are discussed below. 
 
Reinehr et al. [285] 
The study recruited 663 obese children and adolescents aged 4 to 16 years from 
4 different outpatient centres in Germany during the years 1999-2006. The 1- 
year „Obeldicks‟ treatment programme was based on physical exercise, nutrition 
education, and behaviour therapy and the programme was divided into 3 phases. 
During the first 3 months (first phase-intensive phase), the participants took part 
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in a nutritional and eating behavioural course for 1.5 hours in each 6 group 
sessions followed by monthly sessions (30 mins/month) in the establishing phase 
(second phase)  for 6 months. During this phase, the participants were provided 
with systematic and solution-focused theories followed by 3 months of further 
individual care in the last phase. The participants also took exercise therapy 
once a week throughout the entire 1 year. The primary outcome measurement 
was change in BMI SD score measured at baseline, 1 year, 2 years, 3 years, 4 
years and 5 years of follow-up.  
 
At 12 months, the mean BMI SD score had reduced significantly from 2.46 at 
baseline to 2.10 with mean reduction 0.36 (95% CI: 0.33, 0.39) and 0.46 (95%CI: 
036, 0.55) at 4 years after the intervention.  The study also reported that the 
youngest children (<8 years at the onset of intervention) had significantly 
highest decrease in BMI SD score over 5 years than the oldest children (>13 
years) (p<0.05), suggesting the possible benefit of an early intervention in 
childhood obesity treatment.  
 
The „Obeldicks‟ treatment programme involved more than one health 
professional in the programme targeted at changes in diet, physical activity and 
sedentary behaviour, as well as all involving some elements of behavioural 
change techniques similar to SCOTT study. However, one possible explanation as 
to why Reinehr‟s intervention was apparently more successful than the MASCOT 
intervention is that the treatment was more intense and longer term than in the 
MASCOT intervention.  
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Results from Reinehr‟s study demonstrates the importance of a treatment 
programme that offers high-intensity and longer-tem intervention involving 
highly motivated obese children or families if larger changes in BMI-z score are 
to be achieved. With more intense and longer-term interventions, better 
outcomes can probably be achieved and the results might be more marked and 
last longer than those observed in the MASCOT study.  
 
6.4.3 Study with no treatment as control group 
It is also noteworthy that the MASCOT study used a no treatment control group. 
It was not possible to have a treated control group in Malaysia and not practical 
within the resource limitations of PhD (discussed further in Section 6.7).  Some 
previous childhood obesity treatment trials have involved comparison of 
intervention with a treated control group, [187] others with a no treatment 
control. A study conducted by Wake et al. [286] has shown a similar result with 
MASCOT study when a control group for the treatment did not receive any 
treatment.  
 
The LEAP study by Wake et al. [286] compared an intervention over 12 weeks 
targeting change in diet, physical activity and sedentary behaviour with a 
control group who received no intervention. 258 children aged 5 years, classified 
as overweight or obese (using IOTF cut off points) but with a BMI SD score of < 3 
SD took part in GP surgeries across Melbourne, Australia. The primary outcome 
measure was BMI and measurements were reported at 6 and 12 months after 
randomisation. Objectively measured physical activity and sedentary behaviour, 
nutrition score and quality of life were also reported as secondary outcomes.  At 
6 months the mean BMI had changed for the intervention group from 20.2 (2.3) 
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at baseline to 20.5 (2.6) as well as for the control group from 20.3 (0.9) to 20.6 
(2.2). There was no significant difference for the BMI between the two groups at 
6-months measurement point (−0.12; 95% CI −0.40 to 0.15, P=0.4). This was 
broadly similar to the MASCOT project in which there was no significant 
difference for the BMI change between the intervention and no-intervention 
(control) groups at 6 month (-0.06;  95% CI −0.16 to 0.04, P=0.2). 
 
6.5 Main strengths of the present study 
The MASCOT study set out to be a well conducted RCT with a robust study 
protocol that followed the CONSORT guidelines. Randomised controlled trials are 
considered the “gold standard” for treatment and intervention studies. This 
study‟s randomisation was carried out remotely using a computer-generated 
sequence by a statistician who knew only the study code, age and gender and 
was unaware of any clinical details. In addition, randomisation was stratified by 
age and gender- reducing the risk of confounding due to these factors. 
Examination of key characteristics and confounders at baseline found no 
significant group differences, indicating that the randomisation process was 
successful. The author who undertook all the outcome measurements were 
blinded to group allocation and sample size was identified to increase the 
chances that the trial would be sufficiently powered, using BMI data from the 
Scottish Childhood Obesity Trial (SCOTT) RCT.  
 
Furthermore, MASCOT was a „good practice‟ treatment as it incorporated the 
evidence-based recommendations that are summarised in Table 6.1. A number 
of design features hopefully contributed to enhanced generalisability of the 
study. The use an internationally recognised measure (CDC, 2000) [205] of 
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childhood obesity and validated tools [44, 276] to measure the outcomes 
improve the accuracy and relevance of study reporting. Generalisability is 
further addressed by the intervention being designed to be suitable for inclusion 
in current treatment service delivery models in Malaysia health system. Indeed, 
the group delivery method would provide improved service efficiency over the 
routine practice in Scotland (and reflected in the SCOTT study) of one-to-one 
individual counselling for weight management [187]. 
 
In the health-related quality of life study, a major strength was the use of a 
valid and reliable instrument for assessment of HRQoL that is valid across 
different cultures [33, 36, 39, 40, 287] and so which allows a cross-cultural 
comparison of the impact of childhood obesity on quality of life by comparing 
quality of life deficits with obesity in Scotland to those in Malaysia. Similarly in 
the physical activity study, the method used was objective (accelerometry) and 
validated and this was the study was the first study to use objective measures of 
physical activity in children in Malaysia, and one of only a handful to measure 
physical activity objectively in children from low-middle income countries 
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Table 6.1 Summary of key features of obesity treatment recommended by good 
practice recommendation (SIGN 2010, NICE, 2006) 
 
 
 
 
 
 
 
Treatment recommendation Reported in thesis 
Treatment should only be directed to motivated 
parents and those willing to make lifestyle 
change  
Section 2.5.3.1 
Treatment should be family-based, involving at 
least one parent 
Section 2.5.3.1 
Treatment should be combined  decreasing 
overall dietary energy intake, increasing physical 
activity and decreasing sedentary behaviour 
Section 2.5.4.1 & section 
2.5.4.2 
Treatment should use behavioural change 
techniques as an integral part of treatment 
programme 
Section 2.5.3 
Weight maintenance is an acceptable goal of 
treatment 
Section 3.2.9.1 
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6.6 Main weaknesses of the present study 
The present study did not find any statistically significant difference between the 
intervention and control group at the six month time point for the primary outcome. 
The absence of a significant effect on the primary outcome is worthy of further 
research but may be due to 1) limited long-term follow-up 2) limited power 
3)limitations of the methodology used 4) lack of training or competence in the 
dietitian, psychologist and physiologist who delivered the treatment 5) absence of 
outcome measures which would have been useful and which might have changed even 
in the absence of major changes in anthropometry, e.g. dietary intake and cardio 
metabolic risk assessments. These possibilities are outlined in more detail below.  
 
Clinical guidelines [145] and systematic reviews [3] suggest that intervention studies 
need to be conducted in duration of at least 12 months, including the intervention 
and follow-up period. Long-term follow-up evidence is necessary to understand the 
sustainability of any interventions [3,145]. There are an increasing number of 
childhood obesity treatments RCT which now report outcomes at 12 months after the 
start of the intervention [3]. However, it was beyond the scope of this thesis to report 
findings beyond the six month post-intervention end time point. There are a number 
of explanations for the relatively short term follow up, including practical limitations, 
such as the particular nature of research project funding arrangements. Funding for 
the present study was not allowed for MASCOT intervention to be conducted over 
longer periods, or longer term follow-up, and data collection in Malaysia was to be 
restricted to a one year period to comply with University of Glasgow degree 
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regulations. Undoubtedly, the evaluation component of the research in longer term is 
important but cost can be substantial. For example, the cost for the SCOTT project 
was £192,677 (not including the qualitative study in SCOTT) compared to only £6010 
for the MASCOT project. Although this cost comparison makes the SCOTT project 32 
times more expensive than the MASCOT project, it should be noted that there are 
similarities in BMI z-score changes, physical activity level changes and quality of life 
changes [187].  
 
Despite achieving the calculated sample size, it is possible that the present study was 
underpowered to show statistically significant differences between groups. As 
described in 2.9.1, the sample size calculation was based on a reduction in BMI z-
score of 0.25 from baseline to the six month time point for the intervention group and 
was powered using BMI data from the Scottish Childhood Obesity Trial (SCOTT) RCT 
[187] since the methods that were used in the present study were similar to the 
SCOTT study. The present study was testing the efficacy of the intervention- that is 
the effect of the intervention in an ideal setting. For example, subjects were 
purposefully provided with regular reminders to attend session. However, given that 
the intervention was occurring in an obesogenic environment and families may have 
identified more barriers than facilitators to the achievement of programme goals, the 
full potential of the intervention may not have been realised. This may be a possible 
reason for lack of statistical significance by group in the present study. 
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A limitation of methodology was another weakness in the present study. It is possible 
that in the novel treatment employed in the present study, there were too many 
concepts and strategies implemented in the MASCOT group thus the protocol was not 
adequately followed as described. There were a variety of behavioural change 
techniques were employed as well as the use of the traffic light diet scheme in the 
present study. All of these techniques and approaches were new, particularly in 
Malaysia. There is a possibility that lack of experience in the use of behaviour change 
techniques, and /or lack of skills might have affected the MASCOT treatment 
intervention.  
 
It was very important for those delivering the MASCOT intervention that they followed 
the treatment programme schedule and used the behavioural change techniques 
consistently. In order to ensure the dietitian was well-prepared to manage the 
programme, skills training in the behavioural change techniques was conducted. This 
training was done in the present study but with limited time and resources. Acquiring 
expertise in behavioural change techniques and parenting skills may also provide the 
dietitian with a useful age-appropriate child behaviour modification approach to 
address family-lifestyle and weight-related behaviour [288].  
 
A number of measurements such as body fat makers, arm to waist ratio and skinfold 
thicknesses were not used as outcome measurements in this study. Initially, the 
original intention of the present study was to carry out some of these measurements 
as an attempt to give an indication in changes in estimated body fat or body fat 
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distribution in addition to BMI z-score which is a proxy for body fat. At the time of 
starting the study, the equipment that available to be used to estimate the total body 
fat mass was Tanita Body Fat analyser model TBF 300. Unfortunately, no validated 
equation to estimate body fat in children using the Tanita machine was available. 
Although the use of arm to waist ratio is not expensive, it is difficult to replicate the 
findings as the measurement is not widely used. Although skinfold thickness are 
usually more accurate than BMI at predicting body fat [289], the measurement is not 
recommended for clinical use [290, 291]. Furthermore, there is a large number of 
skinfold prediction equations available that require the selection of the most 
appropriate, based on its validity within the population under study and the validity 
of any of the equations to Malaysian children was unclear [291]. Thus, it is difficult to 
assess body fat of children in clinical and community settings, and time consuming. As 
a result of the doubts of the Tanita estimates of fat mass the arm to waist ratio and 
the skinfold thicknesses, these measurements were not included in the present study. 
However, these assessments may give a fuller picture of the possible overall health 
benefits of treatment [297]. Total body fat can be successfully measured using DEXA 
scan and other techniques which are laboratory based that would enhance the result 
from the present study but this was not feasible given resource and funding 
constraints. 
 
Moreover, measurement of changes in the child and family dietary intakes were not 
undertaken in the present study. The lack of information on dietary changes has been 
a criticism made in a recent systematic review of dietetic interventions in childhood 
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obesity treatment [292]. The lack of attention to measurement of dietary data is 
likely due to the challenges of measuring dietary intake, particularly in children and 
adolescents [293]. There are number of issues relating to dietary assessment, mainly 
the problem of “under reporting”. A completed Food Standards Agency (FSA) funded 
study reported that there is a change in eating behaviour when individuals are  asked 
to record their intake (observation effect) and that individuals may misreport their 
changed eating behaviour (reporting effect) that may lead to the problems of “under 
reporting” [294]. In fact, the misreporting effect was more marked when the 
measurements were carried out in the individual‟s own homes compared to a 
controlled laboratory so dietary intake measurements are difficult to interpret [294]. 
A recent systematic review identified deficiencies in the quality of dietary intake 
methods reporting in child obesity studies [295]. The review reported that only 3 out 
of 31 selected studies were rated as „excellent‟ in the quality of dietary intake 
methods reporting and 15 studies were rated as „poor‟. To overcome the issues, 
Burrows et al. recommended the use of dietary intake methods reporting checklist 
that may help other researchers to replicate study methodology and can evaluate the 
quality of dietary intake results [295]. Inclusion of such information may provide 
interesting data on changes in dietary habits during the intervention. 
 
6.7 Challenges of research in the MASCOT study 
Conducting research with humans in a free-living environment has many recognised 
challenges. There were four main specific challenges to child weight management 
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experienced by the author subject recruitment, subject retention; allocation of 
adequate funding; time constraints. All these challenges are discussed in brief below.  
 
The recruitment of families into child weight management interventions is often 
difficult [296] and was a challenge experienced by the author. Recruitment of the 107 
families (29.3% from 365 eligible for the study) took four months starting July 2008 
until November 2008. The sample consisted of volunteers from the community, and 
recruitment relied on parental identification of obesity in the child. It is likely that 
poor parental perception of and concern regarding childhood obesity reported 
elsewhere [297-299] were present in the target populations and contributed to the 
low levels of enquiry regarding the study. In addition, the effectiveness of school as a 
recruitment channel was overestimated. Most of the schools just gave permission to 
the author to recruit the school children but refused to give any cooperation to 
encourage the families to join the programme and saw the problem of childhood 
obesity was beyond the school‟s control. A reluctance of school management to raise 
the sensitive issue of childhood weight with parents is a likely reason for poor 
identification and referral to the MASCOT study.  
 
In recognition of the poor retention rates experienced by previous child weight 
management interventions, a number of strategies were implemented in the MASCOT 
study to minimise attrition. These included the provision of RM10 (approximately £2) 
at measurement sessions to reimburse petrol and other travel costs and the 
availability of reduced assessment options for families who were reluctant to attend 
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full measurement sessions ie. self-report packs provided with a self-addressed, 
stamped envelope or home visits. These strategies resulted in a 35% attrition rate at 6 
months, less than the upper limit of 42% reported elsewhere [3]. The challenges of 
subject retention must be recognised and accepted by researchers so that strategies 
to minimise attrition are included in the logistical and financial planning of child 
weight management trials.  
 
Another challenge of research in the MASCOT study was inadequate research funding 
and time constraints. Adequate funding is required to ensure that the important 
outcomes are evaluated over an adequate time frame in order to determine long-term 
efficacy. Such a time frame was beyond the scope of the present study and this would 
be true of most PhD research periods which are typically three years in duration. 
Budget restraints may result in limited evaluation of interventions given the expense 
associated with the inclusion of additional outcomes, particularly those concerned 
with qualitative evaluation. Therefore, funding bodies need to provide more resources 
if a broad range of study outcomes are to be included, over a longer period, including 
qualitative aspects of the study.  
 
6.8 Suggested changes to MASCOT studies for future research 
It was a learning experience for those involved in the MASCOT project as it was the 
first childhood obesity treatment study conducted in Malaysia. There are a number of 
aspects that could have been carried out differently and these are discussed in brief 
below. 
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6.8.1 The pilot study 
Piloting of an intervention is needed prior to proceeding to a definitive RCT. An 
„exploratory trial‟ or pilot (feasibility) RCT is indicated by the UK MRC framework 
[300]. However, the pilot study for MASCOT was conducted as a short version of the 
MASCOT treatment protocol and ran for one month only with 5 families due to overall 
time constraints and lack of project funding. This proceeded with the intervention 
team and the author. It would have been more satisfactory if the pilot study had 
involved the full MASCOT treatment with 8 sessions and had involved more families. 
The pilot study was intended to identify changes that could be made to this family-
based programme, to make it more acceptable to families and/or to make it more 
effective, in accordance with the MRC framework [300]. The MASCOT treatment 
programme was developed based on other previous interventions though, especially 
SCOTT [187] and Bright Bodies [206] and so to some extent the piloting had been done 
by other authors, though not in a Malaysian context and not by the study team 
involved in MASCOT.  
 
6.8.2 Training for health professionals 
A number of commentators described that the possibility of errors in study outcomes 
using behavioural change techniques is being due to insufficient training and skills of 
the interviewers [301]. Therefore, skilful health professionals are essential for the 
optimum delivery of the MASCOT treatment programme. To further this, all health 
professionals involved in the future need to have adequate training and possibly 
greater experience in the use of behaviour change techniques. 
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6.8.3 Structure of the MASCOT protocol 
There are a number of points in the structure of the MASCOT treatment programme 
that could have been changed to improve the programme. As described in Chapter 
Two, the treatment sessions were directed at parents only and the children 
participated in a physical activity class. However, Golan and Crow [188] indicated 
that treating the parent alone leads to better outcomes for the children‟s BMI than 
treating both the parent(s) and child. The author‟s conclusion may have not have 
been ideal for the Malaysian setting and there is a possibility of cultural differences 
that may influence the efficacy of the programme. Therefore, it is beneficial to have 
some joint sessions that would meet parents‟ desires for some sessions with children 
and parents together in one group, although keeping the majority of the sessions as 
separate groups. 
 
The cooking session in MASCOT was an interesting session and from the dietitians‟ 
point of view it was extremely enjoyable to see the family cooking together and 
applying what they learned in the class. This session was the only joint session in the 
MASCOT treatment programme. Cooking together was educational for the child and 
parent, allowing them to discuss and prepare a meal in a healthy way. In addition to 
cooking session, a visit to a supermarket could allow the children and parents to have 
the same discussion with the additional opportunity of good discussing on green, 
amber and red foods and food labels before the they purchase the food for cooking 
class session.  
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Due to the funding limitations, Glasgow University regulations on the time spent 
outside of Glasgow during a PhD (maximum 12 months), and time constraints, the 
MASCOT project was only able to take outcome measurements up to 6 months from 
baseline. However as childhood obesity is a chronic condition, follow up and 
monitoring is important to help and support children and families in keeping them to 
lifestyle changes, and as noted above some studies with long term follow up have 
suggested that benefits of treatment can be maintained well beyond the end of a 
treatment programme. On-going brief weighing sessions that include encouragement 
to continue with lifestyle changes may also enhance any programme and could be 
carried out by the school or even by telephone. 
 
6.8.4 Qualitative study 
Quantitative methods alone will not help answer the questions that influence the 
behaviours of individuals. It would have been of great value to this MASCOT project if 
qualitative research had been also conducted. The combination of quantitative 
methods and qualitative methods would provide more evidence for the effectiveness 
of behavioural interventions. Inclusion of qualitative research methods within 
interventions was another research recommendation made by the Cochrane review of 
interventions for treating obesity in children [3] and is recommended as part of health 
interventions by the UK MRC [300]. The qualitative study allows an insight into the 
lived experience of study participants – an aspect that is crucial when examining a 
condition as deeply contextual as the family management of childhood overweight, in 
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accordance with the MRC framework [300]. Following the MRC Framework may be 
helpful in future obesity treatment interventions.  
 
It would have been valuable for the researchers to get the parent‟s views and 
feedback from the programme beyond just the simple questionnaire which were used. 
It would have been very useful in helping to tease out how the MASCOT treatment was 
considered by the parents and children.  
 
6.8.5 Outcome measurements 
No body fat measurement was carried out in the present study that was discussed in 
Section 6.6. Although BMI z-score is a proxy for body fat, it is not a measure of body 
fatness. Waist circumference measurement is a useful tool in children and adolescents 
for measuring fat distribution and particularly for identifying central fatness [302, 
303] but it is possible that it may not add to the information obtained from BMI in 
children [304, 305]. 
 
6.9 Possible future research 
The results described in this thesis have indicated several areas of possible future 
research. Although the MASCOT treatment programme has started from the points of 
view of what the health professional and „experts‟ consider to be the most relevant 
for successful treatment programme, the present treatment programmes do not 
appear to be meeting the needs and requirements of obese children and their 
parents.  
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The development of obesity in childhood involves interactions among multiple factors 
that are personal (dietary and physical activity patterns, taste and physical activity 
preferences), environmental (home, school, and community), societal (food 
advertising, social network, and peer influences), healthcare-related (access and 
provider counselling) and physiological (intrauterine and early life “programming,” 
appetite and satiety mechanisms, and genetic predisposition) [306]. Therefore, a 
well- conducted needs assessment prior to developing an intervention that collects 
information and community input on the needs that relate to obesity in children and 
which factors that may contribute to the obesity problem seems pertinent in order to 
design improved obesity treatment in future. 
 
Furthermore, studies have shown that frequency of attendance to sessions is related 
to successful weight management [307], thus maximising attendance to each sessions 
of treatment is desirable and designing interventions with a variety of delivery modes 
that better “fit” participants may be one way to achieve this. As discussed in Section 
3.3.1, one the main reasons given by parents for declining to enrol in the MASCOT 
study was lack of interest and time and it is common barrier for parental attendance 
at sessions [308]. Taking into account of this problem, future research needs to be 
aware of the perceived barriers of behaviour change in order to enhance the 
programme attendance as well as the efficacy of the treatment programme. To 
further this, screening questionnaires issued to participants prior to enrolment could 
enhance recognition of potential barriers to change the motivation of the individual 
to engage in behaviour change. Since the study is a parent-led, family-based 
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treatment, the questionnaires should be targeted at parents as it would help to 
ensure the attendance for both parents and the children to session is successful. One 
childhood obesity treatment study was carried out in the UK which employed such a 
strategy, which required parents to complete a questionnaire to assess their 
motivational level in order to be admitted to their treatment programme [286].  This 
strategy could assist with the identification of subjects most likely to engage and 
consequently succeed in the programme, ultimately improving its overall efficacy. 
The result from this screening tool could identify the suitability of a treatment 
programme for potential subjects, opportunities for tailoring of the programme to suit 
individual participant needs or the usefulness of pre-intervention motivational 
strategies to progress individuals to a stage of action. Such a strategy could help to 
identify factors beyond the health sector that influence lifestyle. These are 
considerations which are largely unanswered by the literature [179] and also present 
major design and funding challenges if conducted in an RCT. 
 
Although the MASCOT project targeted parents as the primary agents of change, the 
study did not produce substantial changes in the primary outcome. It is probably 
because there is a lack of supportive environment that is essential to support healthy 
lifestyle initiatives that may be occurring in the home or school. It has been shown 
that a supportive environment for healthful behaviours is a requisite component of 
individual action [309]. As children spend more time at school compared at home 
during weekdays, it is essential to create a supportive school environment to ensure 
that the canteen supply a healthy food and also the management of the schools have 
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to mandate inclusion of physical activity in the curriculum to support healthy lifestyle 
choices driven by parents at home.  
 
Another key issue in the present study is time barriers and this is likely to be the most 
important barrier to overcome when supporting parents to create healthful family 
environment [310]. The time limitations created by our modern, nuclear family 
environment is experienced by author and parents alike, however up to now there is 
no research available to support this phenomenon in order to provide impetus for 
societal change around this dynamic. The government needs to be aware the need for 
environmental change in order to support healthy lifestyle choices by creating a social 
policy approach to healthy lifestyles rather than the current health policy approach 
[311].  Although this approach is not an easy approach, but certainly addressing this 
obstacle is an essential task for the research field over the coming decade.  
 
6.10 Conclusions 
The 6-months findings of the MASCOT RCT in this thesis indicates that obese children 
in a family behavioural weight management programme have no significant difference 
in BMI z-scores at 6 months when compared with obese children who did not receive 
any treatment. However, changes in body weight, physical activity levels and quality 
of life favoured the intervention group at 6 months. The MASCOT project was the first 
treatment of childhood obesity to be conducted and reported in Malaysia, and outside 
the UK, US, Europe and Australia. Thus, the MASCOT study helps add to the evidence 
base on childhood obesity treatment by providing evidence from Malaysia. The 
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MASCOT treatment programme is a novel childhood obesity intervention in Malaysia 
which has the potential to make a difference to help families with children who are 
obese, impacting on obesity and other health outcomes. The programme seems to 
have modest benefits for treatment of obese children which at least last in the short 
term (up to six months), similar to other childhood obesity treatment interventions in 
the UK [187]. This programme warrants further follow-up sessions that may improve 
the programme‟s efficacy on childhood obesity treatment, and further research on 
how to improve outcomes of childhood obesity treatment.  
223 
 
References 
1. Lobstein, T., et al., Obesity in children and young people: a crisis in public 
health. Obes Rev, 2004. 5 Suppl 1: p. 4-104. 
2. Davison, K.K. and L.L. Birch, Childhood overweight: a contextual model and 
recommendations for future research. Obes Rev, 2001. 2(3): p. 159-71. 
3. Oude Luttikhuis, H., et al., Cochrane review: Interventions for treating obesity 
in children. Evidence-based Child Health a Cochrane Review Journal, 2009. 
4(4): p. 1571-1729. 
4. WHO, Obesity: Preventing and Managing a Global Epidemic. Report of a WHO 
Consultation on Obesity, 3–5 June 1997. 1998. 
5. Reilly, J.J., Assessment of obesity in children and adolescents: synthesis of 
recent systematic reviews and clinical guidelines. J Hum Nutr Diet, 2010. 
23(3): p. 205-11. 
6. Rolland-Cachera, M.F., et al., Adiposity indices in children. Am J Clin Nutr, 
1982. 36(1): p. 178-84. 
7. WHO/IOTF/IASO, The Asia-Pacific perspective: Redefining Obesity and its 
Treatment. Hong Kong: World Health Organization, International Obesity Task 
Force, International Association for the Study of Obesity., 2000. 
224 
 
8. WHO, Appropriate body mass index for Asian populations and its implication 
for policy and intervention strategies. Lancet, 2004. 363: p. 157-163. 
9. Reilly, J.J. and J. Kelly, Long-term impact of overweight and obesity in 
childhood and adolescence on morbidity and premature mortality in 
adulthood: systematic review. Int J Obes (Lond), 2011. 35(7): p. 891-8. 
10. Flegal, K.M. and C.L. Ogden, Childhood obesity: are we all speaking the same 
language? Adv Nutr, 2011. 2(2): p. 159S-66S. 
11. Cole, T.J., et al., Establishing a standard definition for child overweight and 
obesity worldwide: international survey. BMJ, 2000. 320(7244): p. 1240-3. 
12. Guillaume, M., Defining obesity in childhood: current practice. Am J Clin Nutr, 
1999. 70(1): p. 126S-30S. 
13. Reilly, J.J., Assessment of childhood obesity: national reference data or 
international approach? Obes Res, 2002. 10(8): p. 838-40. 
14. Reilly, J.J., et al., Obesity: diagnosis, prevention, and treatment; evidence 
based answers to common questions. Arch Dis Child, 2002. 86(6): p. 392-4. 
15. Wright, C.M., et al., Growth reference charts for use in the United Kingdom. 
Arch Dis Child, 2002. 86(1): p. 11-4. 
225 
 
16. Hunt, L.P., et al., Clinical measures of adiposity and percentage fat loss: 
which measure most accurately reflects fat loss and what should we aim for? 
Arch Dis Child, 2007. 92(5): p. 399-403. 
17. Roberts K., N.C., H. Rutter, Standard Evaluation Framework for weight 
management interventions. National Obesity Observatory, 2009. 
18. Bong, A. and J. Safurah, Obesity among years 1 and 6 primary school children 
in Selangor Darul Ehsan. Malaysian Journal of Nutrition, 1996. 2: p. 21-27. 
19. Khor, G. and E. Tee, Nutritional assessment of rural villages and estates in 
Peninsular Malaysia. II. Nutritional status of children aged 18 years and below. 
Mal J Nutr, 1997. 3: p. 21-47. 
20. Kasmini, et al., Prevalence of overweight and obese school children aged 
between 7 to 16 years among the 3 major ethnic groups in Kuala Lumpur, 
Malaysia. Asia Pac J Clin Nutr, 1997. 6(3): p. 172-174. 
21. Ismail, M.N. and C.L. Tan, Prevalence of obesity in Malaysia. , in Country 
report at the Regional Advisory Board meeting on obesity, Manila, Phillipines. 
1998. 
22. Tee, E.S., et al., Regional study of nutritional status of urban primary 
schoolchildren. 3. Kuala Lumpur, Malaysia. Food Nutr Bull, 2002. 23(1): p. 41-
7. 
226 
 
23. Ismail, M., et al., Prevalence and Trends of Overweight and Obesity in Two 
Cross-sectional Studies of Malaysian Children, 2002-2008. 2009. 
24. WHO, WHO reference 2007. 
25. Lobstein, T. and R. Jackson-Leach, International comparisons of obesity 
trends, determinants and responses. 2007. 
26. Rokholm, B., J.L. Baker, and T.I. Sorensen, The levelling off of the obesity 
epidemic since the year 1999--a review of evidence and perspectives. Obes 
Rev, 2010. 11(12): p. 835-46. 
27. Reilly, J.J., et al., Health consequences of obesity. Arch Dis Child, 2003. 88(9): 
p. 748-52. 
28. Griffiths, L.J., T.J. Parsons, and A.J. Hill, Self-esteem and quality of life in 
obese children and adolescents: a systematic review. Int J Pediatr Obes, 2010. 
5(4): p. 282-304. 
29. WHO, The first ten years of the world health organization WHO, Geneva. 1958. 
30. Gill, T.M. and A.R. Feinstein, A critical appraisal of the quality of quality-of-
life measurements. Journal of the American Medical Association, 1994. 272: p. 
619-626. 
31. Testa, M.A. and D.C. Simonson, Assesment of quality-of-life outcomes. N Engl J 
Med, 1996. 334(13): p. 835-40. 
227 
 
32. Eiser, C., Children's quality of life measures. Arch Dis Child, 1997. 77(4): p. 
350-4. 
33. Williams, J., et al., Health-related quality of life of overweight and obese 
children. JAMA, 2005. 293(1): p. 70-6. 
34. Sawyer, M.G., et al., Health-related quality of life of children and adolescents 
with chronic illness--a two year prospective study. Qual Life Res, 2004. 13(7): 
p. 1309-19. 
35. De Beer, M. and R.J.B.J. Gemke, Health-related quality of life in obese 
children and adolescents. Handbook of Disease Burdens and Quality of Life 
Measures, 2010. 3(3.3): p. 2503-2515. 
36. Schwimmer, J.B., T.M. Burwinkle, and J.W. Varni, Health-related quality of 
life of severely obese children and adolescents. JAMA, 2003. 289(14): p. 1813-
9. 
37. Zeller, M.H. and A.C. Modi, Predictors of health-related quality of life in obese 
youth. Obesity (Silver Spring), 2006. 14(1): p. 122-30. 
38. Pinhas-Hamiel, O., et al., Health-related quality of life among children and 
adolescents: associations with obesity. Int J Obes (Lond), 2006. 30(2): p. 267-
72. 
39. Hughes, A.R., et al., Quality of life in a clinical sample of obese children. Int J 
Obes (Lond), 2007. 31(1): p. 39-44. 
228 
 
40. Riazi, A., et al., Health-related quality of life in a clinical sample of obese 
children and adolescents. Health Qual Life Outcomes, 2010. 8: p. 134. 
41. Friedlander, S.L., et al., Decreased quality of life associated with obesity in 
school-aged children. Arch Pediatr Adolesc Med, 2003. 157(12): p. 1206-11. 
42. Gibson, L.Y., et al., Clustering of psychosocial symptoms in overweight 
children. Aust N Z J Psychiatry, 2008. 42(2): p. 118-25. 
43. Shoup, J.A., et al., Physical activity, quality of life, and weight status in 
overweight children. Qual Life Res, 2008. 17(3): p. 407-12. 
44. Varni, J.W., M. Seid, and P.S. Kurtin, PedsQL 4.0: reliability and validity of the 
Pediatric Quality of Life Inventory version 4.0 generic core scales in healthy 
and patient populations. Med Care, 2001. 39(8): p. 800-12. 
45. Ismail, A., et al., Health Related Quality of Life in Malaysian children with 
thalassaemia. Health Qual Life Outcomes, 2006. 4: p. 39. 
46. Gibson, L.Y., Obese Children. Global Perspectives on Childhood Obesity. 2011. 
47. French, S.A., M. Story, and C.L. Perry, Self-esteem and obesity in children and 
adolescents: a literature review. Obes Res, 1995. 3(5): p. 479-90. 
48. Phillips, R.G. and A.J. Hill, Fat, plain, but not friendless: self-esteem and peer 
acceptance of obese pre-adolescent girls. Int J Obes Relat Metab Disord, 1998. 
22(4): p. 287-93. 
229 
 
49. Singh, A.S., et al., Tracking of childhood overweight into adulthood: a 
systematic review of the literature. Obes Rev, 2008. 9(5): p. 474-88. 
50. Reilly, J.J., Descriptive epidemiology and health consequences of childhood 
obesity. Best Pract Res Clin Endocrinol Metab, 2005. 19(3): p. 327-41. 
51. Power, C., J.K. Lake, and T.J. Cole, Measurement and long-term health risks 
of child and adolescent fatness. Int J Obes Relat Metab Disord, 1997. 21(7): p. 
507-26. 
52. Whitaker, R.C., et al., Predicting obesity in young adulthood from childhood 
and parental obesity. N Engl J Med, 1997. 337(13): p. 869-73. 
53. Lake, J.K., C. Power, and T.J. Cole, Child to adult body mass index in the 1958 
British birth cohort: associations with parental obesity. Arch Dis Child, 1997. 
77(5): p. 376-81. 
54. Hardy, R., M. Wadsworth, and D. Kuh, The influence of childhood weight and 
socioeconomic status on change in adult body mass index in a British national 
birth cohort. Int J Obes Relat Metab Disord, 2000. 24(6): p. 725-34. 
55. Laitinen, J., C. Power, and M.R. Jarvelin, Family social class, maternal body 
mass index, childhood body mass index, and age at menarche as predictors of 
adult obesity. Am J Clin Nutr, 2001. 74(3): p. 287-94. 
56. Freedman, D.S., et al., The relation of childhood BMI to adult adiposity: the 
Bogalusa Heart Study. Pediatrics, 2005. 115(1): p. 22-7. 
230 
 
57. Reilly, J.J., et al., Progression from childhood overweight to adolescent 
obesity in a large contemporary cohort. Int J Pediatr Obes, 2011. 6(2-2): p. 
e138-43. 
58. Franks, P.W., et al., Childhood obesity, other cardiovascular risk factors, and 
premature death. N Engl J Med, 2010. 362(6): p. 485-93. 
59. Neovius, M., J. Sundstrom, and F. Rasmussen, Combined effects of overweight 
and smoking in late adolescence on subsequent mortality: nationwide cohort 
study. BMJ, 2009. 338: p. b496. 
60. Bjorge, T., et al., BMI in adolescence in relation to cause-specific mortality: a 
follow-up of 230,000 Norwegian adolescents. Am J Epidemiol, 2008. 157: p. 
517-523. 
61. van Dam, R.M., et al., The relationship between overweight in adolescence 
and premature death in women. Ann Intern Med, 2006. 145(2): p. 91-7. 
62. Ferraro, K.F., R.J. Thorpe, Jr., and J.A. Wilkinson, The life course of severe 
obesity: does childhood overweight matter? J Gerontol B Psychol Sci Soc Sci, 
2003. 58(2): p. S110-9. 
63. Mamun, A.A., et al., Childhood behavioral problems predict young adults' BMI 
and obesity: evidence from a birth cohort study. Obesity (Silver Spring), 2009. 
17(4): p. 761-6. 
231 
 
64. Narayan, K.M., et al., Effect of BMI on lifetime risk for diabetes in the U.S. 
Diabetes Care, 2007. 30(6): p. 1562-6. 
65. Lawlor, D.A., et al., The associations of birthweight, gestational age and 
childhood BMI with type 2 diabetes: findings from the Aberdeen Children of 
the 1950s cohort. Diabetologia, 2006. 49(11): p. 2614-7. 
66. Lawlor, D.A. and D.A. Leon, Association of body mass index and obesity 
measured in early childhood with risk of coronary heart disease and stroke in 
middle age: findings from the aberdeen children of the 1950s prospective 
cohort study. Circulation, 2005. 111(15): p. 1891-6. 
67. Lawlor, D.A., et al., Association of body mass index measured in childhood, 
adolescence, and young adulthood with risk of ischemic heart disease and 
stroke: findings from 3 historical cohort studies. Am J Clin Nutr, 2006. 83(4): 
p. 767-73. 
68. Baker, J.L., L.W. Olsen, and T.I. Sorensen, Childhood body-mass index and the 
risk of coronary heart disease in adulthood. N Engl J Med, 2007. 357(23): p. 
2329-37. 
69. Falkstedt, D., et al., Body mass index in late adolescence and its association 
with coronary heart disease and stroke in middle age among Swedish men. Int 
J Obes (Lond), 2007. 31(5): p. 777-83. 
232 
 
70. Ford, C.A., J.M. Nonnemaker, and K.E. Wirth, The influence of adolescent body 
mass index, physical activity, and tobacco use on blood pressure and 
cholesterol in young adulthood. J Adolesc Health, 2008. 43(6): p. 576-83. 
71. Li, L., C. Law, and C. Power, Body mass index throughout the life-course and 
blood pressure in mid-adult life: a birth cohort study. J Hypertens, 2007. 
25(6): p. 1215-23. 
72. Field, A.E., N.R. Cook, and M.W. Gillman, Weight status in childhood as a 
predictor of becoming overweight or hypertensive in early adulthood. Obes 
Res, 2005. 13(1): p. 163-9. 
73. Leeners, B., et al., The significance of under- or overweight during childhood 
as a risk factor for hypertensive diseases in pregnancy. Early Hum Dev, 2006. 
82(10): p. 663-8. 
74. Jeffreys, M., et al., Childhood body mass index and later cancer risk: a 50-year 
follow-up of the Boyd Orr study. Int J Cancer, 2004. 112(2): p. 348-51. 
75. Baer, H.J., et al., Body fatness during childhood and adolescence and 
incidence of breast cancer in premenopausal women: a prospective cohort 
study. Breast Cancer Res, 2005. 7(3): p. R314-25. 
76. Sanderson, M., et al., Weight at birth and adolescence and premenopausal 
breast cancer risk in a low-risk population. Br J Cancer, 2002. 86(1): p. 84-8. 
233 
 
77. Bardia, A., et al., Relative weight at age 12 and risk of postmenopausal breast 
cancer. Cancer Epidemiol Biomarkers Prev 2009. 17: p. 374–378. 
78. Neovius, M., M. Kark, and F. Rasmussen, Association between obesity status in 
young adulthood and disability pension. Int J Obes (Lond), 2008. 32(8): p. 
1319-26. 
79. Karnehed, N., F. Rasmussen, and M. Kark, Obesity in young adulthood and later 
disability pension: a population-based cohort study of 366,929 Swedish men. 
Scand J Public Health, 2007. 35(1): p. 48-54. 
80. Xu, B., et al., Body build from birth to adulthood and risk of asthma. Eur J 
Public Health, 2002. 12(3): p. 166-70. 
81. Laitinen, J., et al., Body size from birth to adulthood as a predictor of self-
reported polycystic ovary syndrome symptoms. Int J Obes Relat Metab Disord, 
2003. 27(6): p. 710-5. 
82. Swerdlow, A.J., et al., Risk factors for breast cancer at young ages in twins: an 
international population-based study. J Natl Cancer Inst, 2002. 94(16): p. 
1238-46. 
83. WHO, Childhood overweight and obesity. 2009. 
84. Kipping, R.R., R. Jago, and D.A. Lawlor, Obesity in children. Part 1: 
Epidemiology, measurement, risk factors, and screening. BMJ, 2008. 337: p. 
a1824. 
234 
 
85. Monasta, L., et al., Early-life determinants of overweight and obesity: a 
review of systematic reviews. Obes Rev, 2010. 11(10): p. 695-708. 
86. Friedman, J.M., Modern science versus the stigma of obesity. Nat Med, 2004. 
10(6): p. 563-9. 
87. Lyon, H.N. and J.N. Hirschhorn, Genetics of common forms of obesity: a brief 
overview. Am J Clin Nutr, 2005. 82(1 Suppl): p. 215S-217S. 
88. Loos, R.J., Recent progress in the genetics of common obesity. Br J Clin 
Pharmacol, 2009. 68(6): p. 811-29. 
89. Herbert, A., et al., A common genetic variant is associated with adult and 
childhood obesity. Science, 2006. 312(5771): p. 279-83. 
90. Frayling, T.M., et al., A common variant in the FTO gene is associated with 
body mass index and predisposes to childhood and adult obesity. Science, 
2007. 316(5826): p. 889-94. 
91. Zhao, J. and S.F. Grant, Genetics of childhood obesity. J Obes, 2011. 2011: p. 
845148. 
92. Speliotes, E.K., et al., Association analyses of 249,796 individuals reveal 18 
new loci associated with body mass index. Nat Genet, 2010. 42(11): p. 937-48. 
93. Church, C., et al., A mouse model for the metabolic effects of the human fat 
mass and obesity associated FTO gene. PLoS Genet, 2009. 5(8): p. e1000599. 
235 
 
94. Church, C., et al., Overexpression of Fto leads to increased food intake and 
results in obesity. Nat Genet, 2010. 42(12): p. 1086-92. 
95. Timpson, N.J., et al., The fat mass- and obesity-associated locus and dietary 
intake in children. Am J Clin Nutr, 2008. 88(4): p. 971-8. 
96. Cecil, J.E., et al., An obesity-associated FTO gene variant and increased 
energy intake in children. N Engl J Med, 2008. 359(24): p. 2558-66. 
97. Wardle, J., et al., Obesity associated genetic variation in FTO is associated 
with diminished satiety. J Clin Endocrinol Metab, 2008. 93(9): p. 3640-3. 
98. Stutzmann, F., et al., Common genetic variation near MC4R is associated with 
eating behaviour patterns in European populations. Int J Obes (Lond), 2009. 
33(3): p. 373-8. 
99. Valladares, M., et al., Melanocortin-4 receptor gene variants in Chilean 
families: association with childhood obesity and eating behavior. Nutr 
Neurosci, 2010. 13(2): p. 71-8. 
100. Qi, L., et al., The common obesity variant near MC4R gene is associated with 
higher intakes of total energy and dietary fat, weight change and diabetes risk 
in women. Hum Mol Genet, 2008. 17(22): p. 3502-8. 
101. Scott, R.A., et al., FTO genotype and adiposity in children: physical activity 
levels influence the effect of the risk genotype in adolescent males. Eur J Hum 
Genet, 2010. 18(12): p. 1339-43. 
236 
 
102. Bauer, F., et al., Obesity genes identified in genome-wide association studies 
are associated with adiposity measures and potentially with nutrient-specific 
food preference. Am J Clin Nutr, 2009. 90(4): p. 951-9. 
103. Farooqi, I.S. and S. O'Rahilly, Monogenic human obesity syndromes. Recent 
Prog Horm Res, 2004. 59: p. 409-24. 
104. Farooqi, I.S., et al., Heterozygosity for a POMC-null mutation and increased 
obesity risk in humans. Diabetes, 2006. 55(9): p. 2549-53. 
105. Farooqi, I.S., et al., Clinical spectrum of obesity and mutations in the 
melanocortin 4 receptor gene. N Engl J Med, 2003. 348(12): p. 1085-95. 
106. Barsh, G.S., I.S. Farooqi, and S. O'Rahilly, Genetics of body-weight regulation. 
Nature, 2000. 404(6778): p. 644-51. 
107. Ritchie, L.D., et al., Family environment and pediatric overweight: what is a 
parent to do? J Am Diet Assoc, 2005. 105(5 Suppl 1): p. S70-9. 
108. Wardle, J., Eating behaviour and obesity. Obes Rev, 2007. 8 Suppl 1: p. 73-5. 
109. Maziak, W., K.D. Ward, and M.B. Stockton, Childhood obesity: are we missing 
the big picture? Obes Rev, 2008. 9(1): p. 35-42. 
110. Swinburn, B., G. Egger, and F. Raza, Dissecting obesogenic environments: the 
development and application of a framework for identifying and prioritizing 
237 
 
environmental interventions for obesity. Prev Med, 1999. 29(6 Pt 1): p. 563-
70. 
111. van der Horst, K., et al., A systematic review of environmental correlates of 
obesity-related dietary behaviors in youth. Health Educ Res, 2007. 22(2): p. 
203-26. 
112. Shea, B.J., et al., Development of AMSTAR: a measurement tool to assess the 
methodological quality of systematic reviews. BMC Med Res Methodol, 2007. 7: 
p. 10. 
113. England, H.S.f., Statistics on obesity, physical activity and diet, England. 2007. 
114. Faith, M.S., et al., Parent-child feeding strategies and their relationships to 
child eating and weight status. Obes Res, 2004. 12(11): p. 1711-22. 
115. Clark, H.R., et al., How do parents' child-feeding behaviours influence child 
weight? Implications for childhood obesity policy. J Public Health (Oxf), 2007. 
29(2): p. 132-41. 
116. Rhee, K., Childhood overweight and the relationship between parent 
behaviours, parenting style, and family functioning. The ANNALS of the 
American Academy of Political and Social Science, 2008. 615: p. 12-37. 
117. Gustafson, S.L. and R.E. Rhodes, Parental correlates of physical activity in 
children and early adolescents. Sports Med, 2006. 36(1): p. 79-97. 
238 
 
118. Van Der Horst, K., et al., A brief review on correlates of physical activity and 
sedentariness in youth. Med Sci Sports Exerc, 2007. 39(8): p. 1241-50. 
119. Marshall, S.J., et al., Relationships between media use, body fatness and 
physical activity in children and youth: a meta-analysis. Int J Obes Relat Metab 
Disord, 2004. 28(10): p. 1238-46. 
120. Rey-Lopez, J.P., et al., Sedentary behaviour and obesity development in 
children and adolescents. Nutr Metab Cardiovasc Dis, 2008. 18(3): p. 242-51. 
121. Fisher, J.O., et al., Breast-feeding through the first year predicts maternal 
control in feeding and subsequent toddler energy intakes. J Am Diet Assoc, 
2000. 100(6): p. 641-6. 
122. Lissau, I., L. Breum, and T.I. Sorensen, Maternal attitude to sweet eating 
habits and risk of overweight in offspring: a ten-year prospective population 
study. Int J Obes Relat Metab Disord, 1993. 17(3): p. 125-9. 
123. Wardle, J., et al., Parental feeding style and the inter-generational 
transmission of obesity risk. Obes Res, 2002. 10(6): p. 453-62. 
124. Saelens, B.E., M.M. Ernst, and L.H. Epstein, Maternal child feeding practices 
and obesity: a discordant sibling analysis. Int J Eat Disord, 2000. 27(4): p. 459-
63. 
239 
 
125. Baughcum, A.E., et al., Maternal feeding practices and beliefs and their 
relationships to overweight in early childhood. J Dev Behav Pediatr, 2001. 
22(6): p. 391-408. 
126. Gable, S. and S. Lutz, Household, parent, and child contributions to childhood 
obesity. Fam Relat, 2000. 49: p. 293–300. 
127. Robinson, T.N., et al., Is parental control over children's eating associated 
with childhood obesity? Results from a population-based sample of third 
graders. Obes Res, 2001. 9(5): p. 306-12. 
128. Johnson, S.L. and L.L. Birch, Parents' and children's adiposity and eating style. 
Pediatrics, 1994. 94(5): p. 653-61. 
129. Fisher, J.O. and L.L. Birch, Restricting access to foods and children's eating. 
Appetite, 1999. 32(3): p. 405-19. 
130. Fisher, J.O. and L.L. Birch, Eating in the absence of hunger and overweight in 
girls from 5 to 7 y of age. Am J Clin Nutr, 2002. 76(1): p. 226-31. 
131. Birch, L.L. and J.O. Fisher, Mothers' child-feeding practices influence 
daughters' eating and weight. Am J Clin Nutr, 2000. 71(5): p. 1054-61. 
132. Costanzo, P.R. and E.Z. Woody, Domain-specific parenting styles and their 
impact on the child’s development of particular deviance: the example of 
obesity proneness. J Soc Clin Psych., 1985. 3: p. 425-445. 
240 
 
133. Fisher, J.O. and L.L. Birch, Restricting access to palatable foods affects 
children's behavioral response, food selection, and intake. Am J Clin Nutr, 
1999. 69(6): p. 1264-72. 
134. Fisher, J.O. and L.L. Birch, Parents' restrictive feeding practices are associated 
with young girls' negative self-evaluation of eating. J Am Diet Assoc, 2000. 
100(11): p. 1341-6. 
135. Spruijt-Metz, D., et al., Relation between mothers' child-feeding practices and 
children's adiposity. Am J Clin Nutr, 2002. 75(3): p. 581-6. 
136. Faith, M.S., et al., Parental feeding attitudes and styles and child body mass 
index: prospective analysis of a gene-environment interaction. Pediatrics, 
2004. 114(4): p. e429-36. 
137. Lee, Y., et al., Diet quality, nutrient intake, weight status, and feeding 
environments of girls meeting or exceeding recommendations for total dietary 
fat of the American Academy of Pediatrics. Pediatrics, 2001. 107(6): p. E95. 
138. Francis, L.A. and L.L. Birch, Maternal weight status modulates the effects of 
restriction on daughters' eating and weight. Int J Obes (Lond), 2005. 29(8): p. 
942-9. 
139. Francis, L.A., S.M. Hofer, and L.L. Birch, Predictors of maternal child-feeding 
style: maternal and child characteristics. Appetite, 2001. 37(3): p. 231-43. 
241 
 
140. Ventura, A.K. and L.L. Birch, Does parenting affect children's eating and 
weight status? Int J Behav Nutr Phys Act, 2008. 5: p. 15. 
141. Trost, S.G., et al., Physical activity and determinants of physical activity in 
obese and non-obese children. Int J Obes Relat Metab Disord, 2001. 25(6): p. 
822-9. 
142. Planinsec, J. and C. Matejek, Differences in physical activity between non-
overweight, overweight and obese children. Coll Antropol, 2004. 28(2): p. 747-
54. 
143. Okely, A.D., M.L. Booth, and T. Chey, Relationships between body composition 
and fundamental movement skills among children and adolescents. Res Q Exerc 
Sport, 2004. 75(3): p. 238-47. 
144. guidelines, N.N.I.f.H.a.C.E.c., Obesity guidance on the prevention, 
identification, assessment and management of overweight and obesity in 
adults and children. 2006. 43. 
145. SIGN 115, S.I.G.N., Management of Obesity in children and Young People. 
2010. 
146. Hughes, A.R., et al., Habitual physical activity and sedentary behaviour in a 
clinical sample of obese children. Int J Obes (Lond), 2006. 30(10): p. 1494-500. 
147. Robertson, W., et al., Utility of accelerometers to measure physical activity in 
children attending an obesity treatment intervention. J Obes, 2011. 2011. 
242 
 
148. Weintraub, D.L., et al., Team sports for overweight children: the Stanford 
Sports to Prevent Obesity Randomized Trial (SPORT). Arch Pediatr Adolesc 
Med, 2008. 162(3): p. 232-7. 
149. Cliff, D.P., et al., The impact of child and adolescent obesity treatment 
interventions on physical activity: a systematic review. Obes Rev, 2010. 11(7): 
p. 516-30. 
150. McCallum, Z., et al., Outcome data from the LEAP (Live, Eat and Play) trial: a 
randomized controlled trial of a primary care intervention for childhood 
overweight/mild obesity. Int J Obes (Lond), 2007. 31(4): p. 630-6. 
151. Moore, L.L., et al., Influence of parents' physical activity levels on activity 
levels of young children. J Pediatr, 1991. 118(2): p. 215-9. 
152. Gottlieb, N.H. and M.S. Chen, Sociocultural correlates of childhood sporting 
activities: their implications for heart health. Soc Sci Med, 1985. 21(5): p. 
533-9. 
153. Sallis, J.F., et al., Aggregation of physical activity habits in Mexican-American 
and Anglo families. J Behav Med, 1988. 11(1): p. 31-41. 
154. Sallis, J.F., et al., Family variables and physical activity in preschool children. 
J Dev Behav Pediatr, 1988. 9(2): p. 57-61. 
155. Stucky-Ropp, R.C. and T.M. DiLorenzo, Determinants of exercise in children. 
Prev Med, 1993. 22(6): p. 880-9. 
243 
 
156. Welk, G.J., K. Wood, and G. Morss, Parental influences on physical activity in 
children: an exploration of potential mechanisms. Pediatr Exerc Sci, 2003. 
15(19-33). 
157. Sallis, J.F., et al., Parental behavior in relation to physical activity and fitness 
in 9-year-old children. Am J Dis Child, 1992. 146(11): p. 1383-8. 
158. Dempsey, J.M., J.C. Kimiecik, and T.S. Horn, Parental influence on children's 
moderate to vigorous physical activity participation: an expectancy-value 
approach. Pediatr Exerc Sci, 1993. 5: p. 151-167. 
159. Aarnio, M., et al., Familial aggregation of leisure-time physical activity -- a 
three generation study. Int J Sports Med, 1997. 18(7): p. 549-56. 
160. Kimiecik, J.C. and T.S. Horn, Parental beliefs and children's moderate-to-
vigorous physical activity. Res Q Exerc Sport, 1998. 69(2): p. 163-75. 
161. Campbell, P.T., et al., Prediction of physical activity and physical work 
capacity (PWC150) in young adulthood from childhood and adolescence with 
consideration of parental measures. Am J Hum Biol, 2001. 13(2): p. 190-6. 
162. McGuire, M.T., et al., Parental correlates of physical activity in a 
racially/ethnically diverse adolescent sample. J Adolesc Health, 2002. 30(4): 
p. 253-61. 
163. Trost, S.G., et al., Evaluating a model of parental influence on youth physical 
activity. Am J Prev Med, 2003. 25(4): p. 277-82. 
244 
 
164. DiLorenzo, T.M., et al., Determinants of exercise among children. II. A 
longitudinal analysis. Prev Med, 1998. 27(3): p. 470-7. 
165. Janssen, I., et al., Comparison of overweight and obesity prevalence in school-
aged youth from 34 countries and their relationships with physical activity and 
dietary patterns. Obes Rev, 2005. 6(2): p. 123-32. 
166. Mesa, J.L., et al., Aerobic physical fitness in relation to blood lipids and 
fasting glycaemia in adolescents: influence of weight status. Nutr Metab 
Cardiovasc Dis, 2006. 16(4): p. 285-93. 
167. Ortega, F.B., et al., [Low level of physical fitness in Spanish adolescents. 
Relevance for future cardiovascular health (AVENA study)]. Rev Esp Cardiol, 
2005. 58(8): p. 898-909. 
168. Strong, W.B., et al., Evidence based physical activity for school-age youth. J 
Pediatr, 2005. 146(6): p. 732-7. 
169. Hancox, R.J. and R. Poulton, Watching television is associated with childhood 
obesity: but is it clinically important? Int J Obes (Lond), 2006. 30(1): p. 171-5. 
170. Wang, Y., C. Monteiro, and B.M. Popkin, Trends of obesity and underweight in 
older children and adolescents in the United States, Brazil, China, and Russia. 
Am J Clin Nutr, 2002. 75(6): p. 971-7. 
245 
 
171. Jordan, A. and T.N. Robinson, Children, television viewing, and weight status: 
summary and recommendations from an expert panel meeting. ANNALS of the 
American Academy of Political and Social Science, 2008. 615: p. 119-132. 
172. DeMattia, L., L. Lemont, and L. Meurer, Do interventions to limit sedentary 
behaviours change behaviour and reduce childhood obesity? A critical review 
of the literature. Obes Rev, 2007. 8(1): p. 69-81. 
173. Klesges, R.C., M.L. Shelton, and L.M. Klesges, Effects of television on 
metabolic rate: potential implications for childhood obesity. Pediatrics, 1993. 
91(2): p. 281-6. 
174. Francis, L.A., Y. Lee, and L.L. Birch, Parental weight status and girls' 
television viewing, snacking, and body mass indexes. Obes Res, 2003. 11(1): p. 
143-51. 
175. Wiecha, J.L., et al., When children eat what they watch: impact of television 
viewing on dietary intake in youth. Arch Pediatr Adolesc Med, 2006. 160(4): p. 
436-42. 
176. Epstein, L.H., et al., Effects of decreasing sedentary behavior and increasing 
activity on weight change in obese children. Health Psychol, 1995. 14(2): p. 
109-15. 
177. Epstein, L.H., et al., Decreasing sedentary behaviors in treating pediatric 
obesity. Arch Pediatr Adolesc Med, 2000. 154(3): p. 220-6. 
246 
 
178. Council on Sports, M., Fitness, and H. Council on School, Active healthy living: 
prevention of childhood obesity through increased physical activity. Pediatrics, 
2006. 117(5): p. 1834-42. 
179. Atlantis, E., E.H. Barnes, and M.A. Singh, Efficacy of exercise for treating 
overweight in children and adolescents: a systematic review. Int J Obes 
(Lond), 2006. 30(7): p. 1027-40. 
180. Summerbell, C.D., et al., Interventions for treating obesity in children. 
Cochrane Database Syst Rev, 2003(3): p. CD001872. 
181. Halstead, M.E., et al., American Academy of Pediatrics. Clinical report--sport-
related concussion in children and adolescents. Pediatrics, 2010. 126(3): p. 
597-615. 
182. Shrewsbury, V.A., et al., The role of parents in pre-adolescent and adolescent 
overweight and obesity treatment: a systematic review of clinical 
recommendations. Obes Rev, 2011. 12(10): p. 759-69. 
183. Epstein, L.H., et al., Ten-year outcomes of behavioral family-based treatment 
for childhood obesity. Health Psychol, 1994. 13(5): p. 373-83. 
184. Epstein, L.H., et al., Five-year follow-up of family-based behavioral 
treatments for childhood obesity. J Consult Clin Psychol, 1990. 58(5): p. 661-4. 
247 
 
185. Epstein, L.H., et al., The effect of reinforcement or stimulus control to reduce 
sedentary behavior in the treatment of pediatric obesity. Health Psychol, 
2004. 23(4): p. 371-80. 
186. Edwards, C., et al., Family-based behavioural treatment of obesity: 
acceptability and effectiveness in the UK. Eur J Clin Nutr, 2006. 60(5): p. 587-
92. 
187. Hughes, A.R., et al., Randomized, controlled trial of a best-practice 
individualized behavioral program for treatment of childhood overweight: 
Scottish Childhood Overweight Treatment Trial (SCOTT). Pediatrics, 2008. 
121(3): p. e539-46. 
188. Stewart, L., et al., Dietetic management of pediatric overweight: 
development and description of a practical and evidence-based behavioral 
approach. J Am Diet Assoc, 2005. 105(11): p. 1810-5. 
189. Golan, M. and S. Crow, Targeting parents exclusively in the treatment of 
childhood obesity: long-term results. Obes Res, 2004. 12(2): p. 357-61. 
190. Golan, M., V. Kaufman, and D.R. Shahar, Childhood obesity treatment: 
targeting parents exclusively v. parents and children. Br J Nutr, 2006. 95(5): 
p. 1008-15. 
248 
 
191. Golley, R.K., et al., Twelve-month effectiveness of a parent-led, family-
focused weight-management program for prepubertal children: a randomized, 
controlled trial. Pediatrics, 2007. 119(3): p. 517-25. 
192. Sacher, P.M., et al., Randomized controlled trial of the MEND program: a 
family-based community intervention for childhood obesity. Obesity (Silver 
Spring), 2010. 18 Suppl 1: p. S62-8. 
193. West, F., et al., Randomised clinical trial of a family-based lifestyle 
intervention for childhood obesity involving parents as the exclusive agents of 
change. Behav Res Ther, 2010. 48(12): p. 1170-9. 
194. Malaysia, D.o.S., Yearbook of Statistics Malaysia. 2010: Kuala Lumpur. 
195. Unit, E.P., Ninth Malaysia Plan, 2006–2010. 2010: Kuala Lumpur. 
196. Tee, E.S., Nutrition of Malaysians: where are we heading? Malaysia Journal of 
Nutrition, 1999. 5: p. 87-90. 
197. FAO, Food Balance Sheet, 1961-1997. Food and Agriculture Organization, 
Rome. 
198. Zalilah, M.S., et al., Dietary intake, physical activity and energy expenditure 
of Malaysian adolescents. Singapore Med J, 2006. 47(6): p. 491-8. 
199. EDGE, T., Still sizzling? Survey and Guide May 28. 2001. p. 59-66. 
249 
 
200. Wilson, N., Pilot Study Report for Survey of Physical Activity & Sport in 
Malaysian Children (KAFS08). 2008: Institut Sukan Negara (ISN), Kuala Lumpur, 
Malaysia. 
201. Obesity, M.C.P.G.o.m.o. 2004, Ministry of Health. 
202. Moher, D., K.F. Schulz, and D.G. Altman, The CONSORT statement: revised 
recommendations for improving the quality of reports of parallel-group 
randomised trials. Lancet, 2001. 357(9263): p. 1191-4. 
203. Hollis, S. and F. Campbell, What is meant by intention to treat analysis? Survey 
of published randomised controlled trials. BMJ, 1999. 319(7211): p. 670-4. 
204. Charts, C.f.D.C.G. 2000  17/5/2010]; Available from: 
www.cdc.gov/growthcharts. 
205. Savoye, M., et al., Effects of a weight management program on body 
composition and metabolic parameters in overweight children: a randomized 
controlled trial. JAMA, 2007. 297(24): p. 2697-704. 
206. Barlow, S.E. and W.H. Dietz, Obesity evaluation and treatment: Expert 
Committee recommendations. The Maternal and Child Health Bureau, Health 
Resources and Services Administration and the Department of Health and 
Human Services. Pediatrics, 1998. 102(3): p. E29. 
207. Nowicka, P. and C.E. Flodmark, Family in pediatric obesity management: a 
literature review. Int J Pediatr Obes, 2008. 3 Suppl 1: p. 44-50. 
250 
 
208. Prochaska, J. and C. DiClemente, Treating Addictive Behaviors Towards a 
comprehensive model of change. 1998: Springer. 
209. Newman, S., L. Steed, and K. Mulligan, Self-management interventions for 
chronic illness. Lancet, 2004. 364(9444): p. 1523-37. 
210. Elder, J.P., G.X. Ayala, and S. Harris, Theories and intervention approaches to 
health-behavior change in primary care. Am J Prev Med, 1999. 17(4): p. 275-
84. 
211. Epstein, L.H., et al., Ten-year follow-up of behavioral, family-based 
treatment for obese children. JAMA, 1990. 264(19): p. 2519-23. 
212. Stewart, L., et al., The use of behavioural change techniques in the treatment 
of paediatric obesity: qualitative evaluation of parental perspectives on 
treatment. J Hum Nutr Diet, 2008. 21(5): p. 464-73. 
213. Krasnegor, N.A., et al., Developmental aspects of health compliance 
behaviour. Medication compliance and childhood asthma, ed. T.L. Creer. 1993, 
New Jersey: Lawrence Erlbaum. 
214. Krasnegor, N.A., et al., Developmental aspects of health compliance 
behaviour. Compliance interventions for children with diabetes and other 
chronic diseases, ed. A.M. Delamater. 1993, New Jersey: Lawrence Erlbaum. 
251 
 
215. Stark, L.J., Can nutrition counselling be more behavioural? Lessons learned 
from dietary management of cystic fibrosis. Proc Nutr Soc, 2003. 62(4): p. 793-
9. 
216. Creer, T.L., Medication compliance and childhood asthma. Developmental 
aspects of health compliance behaviour, ed. N.A. Krasnegor, et al. 1993, New 
Jersey: Lawrence Erlbaum. 
217. Williamson, D.A., et al., Wise Mind project: a school-based environmental 
approach for preventing weight gain in children. Obesity (Silver Spring), 2007. 
15(4): p. 906-17. 
218. Warschburger, P., et al., Conceptualisation and evaluation of a cognitive-
behavioural training programme for children and adolescents with obesity. Int 
J Obes Relat Metab Disord, 2001. 25 Suppl 1: p. S93-5. 
219. Jelalian, E., et al., 'Adventure therapy' combined with cognitive-behavioral 
treatment for overweight adolescents. Int J Obes (Lond), 2006. 30(1): p. 31-9. 
220. Epstein, L.H., R.R. Wing, and A. Valoski, Childhood obesity. Pediatr Clin North 
Am, 1985. 32(2): p. 363-79. 
221. Robinson, T.N., Behavioural treatment of childhood and adolescent obesity. 
Int J Obes Relat Metab Disord, 1999. 23 Suppl 2: p. S52-7. 
222. Baker, R. and D. Kirschenbaum, Self-monitoring may be necessary for 
successful weight control. Behaviour Therapy, 1993. 24: p. 377-394. 
252 
 
223. Boutelle, K.N. and D.S. Kirschenbaum, Further support for consistent self-
monitoring as a vital component of successful weight control. Obes Res, 1998. 
6(3): p. 219-24. 
224. Tyler, D.O. and S.D. Horner, Family-centered collaborative negotiation: a 
model for facilitating behavior change in primary care. J Am Acad Nurse Pract, 
2008. 20(4): p. 194-203. 
225. Fielding, D. and A. Duff, Compliance with treatment protocols: interventions 
for children with chronic illness. Arch Dis Child, 1999. 80(2): p. 196-200. 
226. Savoye, M., et al., Anthropometric and psychosocial changes in obese 
adolescents enrolled in a Weight Management Program. J Am Diet Assoc, 2005. 
105(3): p. 364-70. 
227. Field, A.E., et al., Relation between dieting and weight change among 
preadolescents and adolescents. Pediatrics, 2003. 112(4): p. 900-6. 
228. Mitchell, J.A., et al., Sedentary behavior and obesity in a large cohort of 
children. Obesity (Silver Spring), 2009. 17(8): p. 1596-602. 
229. Reilly, J.J., et al., Objective measurement of physical activity and sedentary 
behaviour: review with new data. Arch Dis Child, 2008. 93(7): p. 614-9. 
230. Jackson, D.M., et al., Objectively measured physical activity in a 
representative sample of 3- to 4-year-old children. Obes Res, 2003. 11(3): p. 
420-5. 
253 
 
231. Fairweather, S.C., et al., Using the CSA activity monitor in pre-school 
children. Pediatric Exercise Science, 1999. 11: p. 414-421. 
232. Basterfield, L., et al., Longitudinal study of physical activity and sedentary 
behavior in children. Pediatrics, 2011. 127(1): p. e24-30. 
233. Penpraze, V., et al., Monitoring of physical activity in young children: How 
much is enough? Pediatric Exercise Science, 2006. 18: p. 483-491. 
234. Puyau, M.R., et al., Validation and calibration of physical activity monitors in 
children. Obes Res, 2002. 10(3): p. 150-7. 
235. McLean, N., et al., Family involvement in weight control, weight maintenance 
and weight-loss interventions: a systematic review of randomised trials. Int J 
Obes Relat Metab Disord, 2003. 27(9): p. 987-1005. 
236. Chao, D., et al., The value of session attendance in a weight-loss intervention. 
American Journal 
of Health Behaviour, 2000. 24(6): p. 413-421. 
237. Wadden, T.A., C.E. Crerand, and J. Brock, Behavioral treatment of obesity. 
Psychiatr Clin North Am, 2005. 28(1): p. 151-70, ix. 
238. Campbell, M.J., D.S.J. Machin, and S.J. Walters, Medical Statistics: A Textbook 
for the Health Sciences (Medical Statistics). 2007, England: John Winley & Sons 
Ltd. 
254 
 
239. Liamputtong, P. and D. Ezzy, Qualitative Research Methods. Vol. Second 
Edition. 2005, Melbourne: Oxford University Press. 
240. Statistics., D.o., Malaysia Year Book of Statistics 2007. 2007, Kuala Lumpur, 
Malaysia. 
241. Barlow, S.E. and C.L. Ohlemeyer, Parent reasons for nonreturn to a pediatric 
weight management program. Clin Pediatr (Phila), 2006. 45(4): p. 355-60. 
242. Reinehr, T. and W. Andler, Changes in the atherogenic risk factor profile 
according to degree of weight loss. Arch Dis Child, 2004. 89(5): p. 419-22. 
243. Reilly, J.J., et al., An objective method for measurement of sedentary 
behavior in 3- to 4-year olds. Obes Res, 2003. 11(10): p. 1155-8. 
244. Stewart, L., Randomised Controlled Trial of a Novel Dietetic Treatment for 
Childhood Obesity and a Qualitative Study of Parents’ Perceptions of Dietetic 
Treatment, in Division of Developmental Medicine. 2008, University of 
Glasgow. 
245. Wilfley, D.E., et al., Efficacy of maintenance treatment approaches for 
childhood overweight: a randomized controlled trial. JAMA, 2007. 298(14): p. 
1661-73. 
246. Kushner, R.F. and G.D. Foster, Obesity and quality of life. Nutrition, 2000. 
16(10): p. 947-52. 
255 
 
247. Wake, M., et al., Parent-reported health status of overweight and obese 
Australian primary school children: a cross-sectional population survey. Int J 
Obes Relat Metab Disord, 2002. 26(5): p. 717-24. 
248. Swallen, K.C., et al., Overweight, obesity, and health-related quality of life 
among adolescents: the National Longitudinal Study of Adolescent Health. 
Pediatrics, 2005. 115(2): p. 340-7. 
249. Fayers, P. and D. Machin, Quality of Life Assessment, Analysis Interpretation. 
2001, Chichister: John Wiley & Sons. 
250. Reilly, J.J., et al., Early life risk factors for obesity in childhood: cohort study. 
BMJ, 2005. 330(7504): p. 1357. 
251. Carr, A.J., I.J. Higginson, and P. Robinson, Quality of Life. Assessing quality of 
life in children, ed. K. Vincent and I.J. Higginson. 2003, London: BMJ Books. 
252. Eiser, C. and R. Morse, Can parents rate their child's health-related quality of 
life? Results of a systematic review. Qual Life Res, 2001. 10(4): p. 347-57. 
253. Varni, J.W., T.M. Burwinkle, and M. Seid, The PedsQL 4.0 as a school 
population health measure: feasibility, reliability, and validity. Qual Life Res, 
2006. 15(2): p. 203-15. 
254. WHO. Global Recommendations for Physical Activity. 2010; Available from: 
http://whqlibdoc.who.int/publications/2010/9789241599979_eng.pdf. 
256 
 
255. O'Donovan, G., et al., The ABC of Physical Activity for Health: a consensus 
statement from the British Association of Sport and Exercise Sciences. J Sports 
Sci, 2010. 28(6): p. 573-91. 
256. Ekelund, U., et al., Associations between objectively assessed physical activity 
and indicators of body fatness in 9- to 10-y-old European children: a 
population-based study from 4 distinct regions in Europe (the European Youth 
Heart Study). Am J Clin Nutr, 2004. 80(3): p. 584-90. 
257. Maffeis, C., et al., Total energy expenditure and patterns of activity in 8-10-
year-old obese and nonobese children. J Pediatr Gastroenterol Nutr, 1996. 
23(3): p. 256-61. 
258. Page, A., et al., Physical activity patterns in nonobese and obese children 
assessed using minute-by-minute accelerometry. Int J Obes (Lond), 2005. 
29(9): p. 1070-6. 
259. Riddoch, C.J., et al., Objective measurement of levels and patterns of physical 
activity. Arch Dis Child, 2007. 92(11): p. 963-9. 
260. Trost, S.G., et al., Comparison of accelerometer cut points for predicting 
activity intensity in youth. Med Sci Sports Exerc, 2011. 43(7): p. 1360-8. 
261. Goran, M.I., Measurement issues related to studies of childhood obesity: 
assessment of body composition, body fat distribution, physical activity, and 
food intake. Pediatrics, 1998. 101(3 Pt 2): p. 505-18. 
257 
 
262. Kohl, H.W., J.E. Fulton, and C.J. Caspersen, Assessment of Physical Activity 
among Children and Adolescents: A Review and Synthesis. Preventive 
Medicine, 2000. 31(2): p. S54-S76. 
263. Berlin, J.E., K.L. Storti, and J.S. Brach, Using activity monitors to measure 
physical activity in free-living conditions. Phys Ther, 2006. 86(8): p. 1137-45. 
264. Rothney, M.P., et al., Validity of physical activity intensity predictions by 
ActiGraph, Actical, and RT3 accelerometers. Obesity (Silver Spring), 2008. 
16(8): p. 1946-52. 
265. Reilly, J.J., et al., Total energy expenditure and physical activity in young 
Scottish children: mixed longitudinal study. Lancet, 2004. 363(9404): p. 211-2. 
266. McLure, S.A., C.D. Summerbell, and J.J. Reilly, Objectively measured habitual 
physical activity in a highly obesogenic environment. Child Care Health Dev, 
2009. 35(3): p. 369-75. 
267. Purslow, L.R., et al., Differences in physical activity and sedentary time in 
relation to weight in 8-9 year old children. Int J Behav Nutr Phys Act, 2008. 5: 
p. 67. 
268. Santos, P., et al., Age and gender-related physical activity. A descriptive study 
in children using accelerometry. J Sports Med Phys Fitness, 2003. 43(1): p. 85-
9. 
258 
 
269. Hill, J.O. and H.R. Wyatt, Role of physical activity in preventing and treating 
obesity. J Appl Physiol, 2005. 99(2): p. 765-70. 
270. Promotion, N.C.f.C.D.P.a.H. 2004  [cited 2010 August 27]; Available from: 
www.moh.gov.my. 
271. Aniza, I. and M.R. Fairuz, Factors influencing physical activity level among 
secondary school adolescents in Petaling District, Selangor. Med J Malaysia, 
2009. 64(3): p. 228-32. 
272. Davison, K.K. and C.T. Lawson, Do attributes in the physical environment 
influence children's physical activity? A review of the literature. Int J Behav 
Nutr Phys Act, 2006. 3: p. 19. 
273. Spurrier, N.J., et al., Relationships between the home environment and 
physical activity and dietary patterns of preschool children: a cross-sectional 
study. Int J Behav Nutr Phys Act, 2008. 5: p. 31. 
274. Wafa, S.W., et al., Randomized controlled trial of a good practice approach to 
treatment of childhood obesity in Malaysia: Malaysian Childhood Obesity 
Treatment Trial (MASCOT). Int J Pediatr Obes, 2011. 6(2-2): p. e62-9. 
275. Welk, G.J., et al., A comparative evaluation of three accelerometry-based 
physical activity monitors. Med Sci Sports Exerc, 2000. 32(9 Suppl): p. S489-97. 
276. De Vries, S.I., et al., Validity and reproducibility of motion sensors in youth: a 
systematic update. Med Sci Sports Exerc, 2009. 41(4): p. 818-27. 
259 
 
277. Evenson, K.R., et al., Calibration of two objective measures of physical 
activity for children. J Sports Sci, 2008. 26(14): p. 1557-65. 
278. Guinhouya, B.C., H. Hubert, and D. Zitouni, Need for unbiased computation of 
the moderate-intensity physical activity of youth in epidemiologic studies. Am 
J Prev Med, 2011. 41(1): p. e1-2; author reply e2-3. 
279. Reinehr, T., et al., An effective lifestyle intervention in overweight children: 
findings from a randomized controlled trial on "Obeldicks light". Clin Nutr, 
2010. 29(3): p. 331-6. 
280. Schaefer, A., et al., An effective lifestyle intervention in overweight children: 
one-year follow-up after the randomized controlled trial on "Obeldicks light". 
Clin Nutr, 2011. 30(5): p. 629-33. 
281. Epstein, L.H., et al., Treatment of pediatric obesity. Pediatrics, 1998. 101(3 
Pt 2): p. 554-70. 
282. Epstein, L.H., et al., Child and parent weight loss in family-based behavior 
modification programs. J Consult Clin Psychol, 1981. 49(5): p. 674-85. 
283. Epstein, L.H., Family-based behavioural intervention for obese children. Int J 
Obes Relat Metab Disord, 1996. 20 Suppl 1: p. S14-21. 
284. Israel, A.C., The effects of training parents in general child management skills 
on a behavioral weight loss program for children. Behavior Therapy, 1985. 
180: p. 169-180. 
260 
 
285. Reinehr, T., et al., Body mass index patterns over 5 y in obese children 
motivated to participate in a 1-y lifestyle intervention: age as a predictor of 
long-term success. Am J Clin Nutr, 2010. 91(5): p. 1165-71. 
286. Wake, M., et al., Outcomes and costs of primary care surveillance and 
intervention for overweight or obese children: the LEAP 2 randomised 
controlled trial. BMJ, 2009. 339: p. b3308. 
287. Al-Akour, N.A., et al., Health-related quality of life of adolescents with 
overweight or obesity in the north of Jordan. Child Care Health Dev, 2012. 
38(2): p. 237-43. 
288. Stewart, L., J.J. Reilly, and A.R. Hughes, Evidence-based behavioral treatment 
of obesity in children and adolescents. Child Adolesc Psychiatr Clin N Am, 
2009. 18(1): p. 189-98. 
289. Kriemler, S., et al., Estimation of percentage body fat in 6- to 13-year-old 
children by skinfold thickness, body mass index and waist circumference. Br J 
Nutr, 2010. 104(10): p. 1565-72. 
290. Krebs, N.F., et al., Assessment of child and adolescent overweight and obesity. 
Pediatrics, 2007. 120 Suppl 4: p. S193-228. 
291. Himes, J.H., Challenges of accurately measuring and using BMI and other 
indicators of obesity in children. Pediatrics, 2009. 124 Suppl 1: p. S3-22. 
261 
 
292. Collins, C.E., et al., Measuring effectiveness of dietetic interventions in child 
obesity: a systematic review of randomized trials. Arch Pediatr Adolesc Med, 
2006. 160(9): p. 906-22. 
293. Livingstone, M.B., P.J. Robson, and J.M. Wallace, Issues in dietary intake 
assessment of children and adolescents. Br J Nutr, 2004. 92 Suppl 2: p. S213-
22. 
294. Elliot, P., Surveillance and Post Market Monitoring of Potential Health Effects 
of Novel (including GM) Foods: Feasibility Study Final Report FSA Project Code: 
GO1021. 2003. 
295. Burrows, T., et al., The quality of dietary intake methodology and reporting in 
child and adolescent obesity intervention trials: a systematic review. Obes 
Rev, 2012. 
296. Warren, J.M., et al., Randomised controlled trials in overweight children: 
practicalities and realities. Int J Pediatr Obes, 2007. 2(2): p. 73-85. 
297. Campbell, M.W., et al., Maternal concern and perceptions of overweight in 
Australian preschool-aged children. Med J Aust, 2006. 184(6): p. 274-7. 
298. Crawford, D., et al., Parental concerns about childhood obesity and the 
strategies employed to prevent unhealthy weight gain in children. Public 
Health Nutr, 2006. 9(7): p. 889-95. 
262 
 
299. Jeffery, A.N., et al., Parents' awareness of overweight in themselves and their 
children: cross sectional study within a cohort (EarlyBird 21). BMJ, 2005. 
330(7481): p. 23-4. 
300. Craig, P., et al., Developing and evaluating complex interventions: the new 
Medical Research Council guidance. BMJ, 2008. 337: p. a1655. 
301. Resnicow, K., R. Davis, and S. Rollnick, Motivational interviewing for pediatric 
obesity: Conceptual issues and evidence review. J Am Diet Assoc, 2006. 
106(12): p. 2024-33. 
302. Daniels, S.R., P.R. Khoury, and J.A. Morrison, Utility of different measures of 
body fat distribution in children and adolescents. Am J Epidemiol, 2000. 
152(12): p. 1179-84. 
303. Freedman, D.S., et al., Relation of circumferences and skinfold thicknesses to 
lipid and insulin concentrations in children and adolescents: the Bogalusa 
Heart Study. Am J Clin Nutr, 1999. 69(2): p. 308-17. 
304. Reilly, J.J., J. Kelly, and D.C. Wilson, Accuracy of simple clinical and 
epidemiological definitions of childhood obesity: systematic review and 
evidence appraisal. Obes Rev, 2010. 11(9): p. 645-55. 
305. Lawlor, D.A., et al., Association between general and central adiposity in 
childhood, and change in these, with cardiovascular risk factors in 
adolescence: prospective cohort study. BMJ, 2010. 341: p. c6224. 
263 
 
306. Pratt, C.A., J. Stevens, and S. Daniels, Childhood obesity prevention and 
treatment: recommendations for future research. Am J Prev Med, 2008. 35(3): 
p. 249-52. 
307. Davis, K. and K.K. Christoffel, Obesity in preschool and school-age children. 
Treatment early and often may be best. Arch Pediatr Adolesc Med, 1994. 
148(12): p. 1257-61. 
308. White, M.A., et al., Mediators of weight loss in a family-based intervention 
presented over the internet. Obes Res, 2004. 12(7): p. 1050-9. 
309. McLeroy, K.R., D. Bibeau, and A. Steckler, An ecological perspective on health 
promotion programs. Health Education Quarterly, 1990. 15: p. 351-77. 
310. Davison, K.K. and K. Campbell, Opportunities to prevent obesity in children 
within families: an ecological approach, ed. D. Crawford and R.W. Jeffery. 
2005: Obesity Prevention and Public Health. New York: Oxford University Press. 
311. McKinlay, J.B., Paradigmatic obstacles to improving the health of populations - 
implications for health policy. Salud Publica Mexico, 1998. 40: p. 369-79. 
 
 
 
 
 
264 
 
 
8.0 List of appendices 
 
Appendix One I 
Appendix Two ii 
Appendix Three vi 
Appendix Four viii 
Appendix Five Ix 
Appendix Six x 
Appendix Seven xxiii 
Appendix Eight lxxv 
Appendix Nine lxxvi 
Appendix Ten lxxvii 
i 
 
APPENDIX ONE 
 
 
 
 
                              12 months to set up, conduct project and complete data collection 
 
 
 
Data analysis 
June- October 
2009 
Data analysis 
January- April 
2010 
Back to Malaysia 
5 May 2008 
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APPENDIX TWO 
 
 
 
INFORMATION FOR PARENTS                                    
 
CONFIDENTIAL 
 
INFORMATION SHEET 
 
Trial for evaluating childhood obesity treatments  
You are being invited to take part in a research study. Before you decide whether 
you would like to take part, it is important for you to understand why the research 
is being done and what will involve. Please take time to read this information 
sheet carefully and discuss it with others if you wish. If there is anything that is 
not clear, or if you like to know more information, please do not hesitate to 
contact Miss Wafa on the telephone number at the end. 
 
The aim of the study 
The aim of this study is to investigate a new treatment for childhood obesity. The 
treatment is a family-based group program which has been developed in America 
and United Kingdom. Up until now, it has not been available for families in 
Malaysia.  
 
Why is the study being done? 
There are very few services available for obese children and their families in this 
country. We would like to find out if this new program is helpful to children and 
families in Malaysia. 
 
What will happen if we take part? 
The treatment is being tested as part of a large research trial. If you are agreeing 
to be referred to this trial, you will be sent an initial appointment to come and 
meet us. At this appointment, we will ask you and your child to fill in some 
questionnaires and have some measurements taken (weight, height and waist 
circumference). We will repeat all of these measures at the final session (6 
months after the first appointment) and 12 months later. Taking part in the trial 
will not mean extra tests or procedures above those done as usual clinical care, 
but we would like to use the information from them for our study. During the 
treatment, your child will be weighed regularly. 
 
iii 
 
Sometimes, because we do not always know whether this treatment is the best 
way of treating patient, we need to make comparisons. After our initial meeting, 
provided the study is considered to be suitable for your child, you will be either 
being offered the treatment, or not received the treatment. The option that you 
are offered will be chosen by a computer which has no information about 
individual families- i.e., it will be selected by chance. This means that we can 
compare the effectiveness of the group program to what happens without 
treatment for the same period of time. This will help us to know exactly how 
effective the group treatment program is. 
The program is outlined in more detail below. It will be run by a dietitian who has 
experience working with children and families. 
 
Family-based behavioral treatment 
Treatment is a group program; your child would be part a group with other 
children attending an exercise class, while you would meet with other parents. 
The aim of the parent’s group is to teach you how to make a healthy food 
choices, increase physical activity and decrease sedentary behaviors. You and 
your child would need to come to group sessions fortnightly to start with, 
reducing in frequency to monthly sessions over a total of 6 months. The groups 
will be run after school/on Saturday morning at Physiology Department, Universiti 
Kebangsaan Malaysia, Chow Kit and each session will last for 1 hour. 
 
What are the potential benefits? 
We anticipate that your child will benefit from the treatment. We hope that, 
following the study, similar treatments will be made widely available on the 
Ministry of Health of Malaysia so that other children too can benefit 
 
What are the risks and discomfort? 
No risk to you or your child can be foreseen. 
Do I have to take part in this study? 
It is up to you and your child to decide whether or not to take part. If you decide 
to take part you will be asked to sign a consent form. If you decide, now or at a 
later stage, that you do not wish to participate in this research project, that is 
entirely your right. A decision to withdraw at any time, or a decision not to take 
part, will not affect the standard of care you receive.  
 
If I decide I would like to take part in this study, what is the next step? 
Once you decide to take part in this study, you will be sent an appointment to see 
our dietitian for a few measurements and you will meet the research team. 
 
Who is organizing and funding the study? 
The study is being jointly organized by University of Glasgow and Universiti 
Kebangsaan Malaysia. 
 
 
 
iv 
 
Is there any payment if I join the program? 
There will be no payment for taking part in this study. However, you will be 
offered travelling expenses for all journeys from your home to UKM. 
 
 
 
Who will access to the research records? 
All information which is collected about you and your child during the course of 
this research will be kept strictly confidential. As a parent only you have the right 
to know the results of the analysis 
 
Who do I speak to if problems arise? 
If you have any complaints about the way in which this research project has 
been, or is being conducted, please, in the first instance, discuss them with the 
dietitian whom you are in contact. If the problems are not resolved, or you wish to 
comment in any other way, please contact the Chairman of the Research Ethics 
Committee, by phone via 03-91703795/3772/313, and the committee 
administration will put you in contact with him. 
 
 
 
 
How to contact the researchers: 
 
 
 
 
 
 
 
 
 
 
 
Should you decide to take part in this research study, you will be given a copy of 
this information sheet for your records and asked to sign a consent form. 
 
 
 
 
 
 
 
 
 
 
Prof Madya Dr. Ruzita Abdul Talib,                          
Department of Nutrition and Dietetics,                          
Faculty of Allied Health Sciences,                            
Jalan Raja Muda Abdul Aziz, 503000 
Kuala Lumpur.  
Tel 019-2756497 
 
Sharifah Wajihah Wafa,                     
Department of Nutrition and Dietetics,                                 
Faculty of Allied Health Sciences,                            
Jalan Raja Muda Abdul Aziz, 503000 
Kuala Lumpur.  
Tel 012-6911510 
 
v 
 
 
 
CONSENT FORM FOR A RESEARCH PROJECT 
 
Title of project: 
Childhood Obesity Treatment in Malaysia- An exploratory Randomised 
Controlled Trial (MASCOT) 
 
Consent: 
I have read the information of the research project stated above and understand 
its contents. I have had the nature and purpose of the research project, so far as 
it affects me and my son/daughter, fully explained to my satisfaction by the 
information letter and telephone. My consent is freely given. I also understand 
that while information gained during the research project may be published in the 
form of a report or a journal article, my personal results will not be identified in 
any way in those publications. I also have the right to withdraw from the research 
project at any stage. 
 
I ______________________________________________________________ 
(phone Number :____________________) of__________________________ 
__________________________________________________ (address) hereby 
consent to take part/do not want to take part in this research project with my 
son/daughter _________________________________________ (name)  
 
 
 
 
Signature: ____________________    Date: ______________ 
 
 
 
 
 
Witness       Dietitian 
 
Name  :      Name  : 
IC  :      IC  : 
Signature :      Signature : 
Date  :      Date  : 
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APPENDIX THREE 
       
  Code          
 
 
 
                                               
 
 
 
 
 
 
 
MALAYSIAN CHILDHOOD OBESITY 
TREATMENT 
 
 
 
 
 
 
 
 
 
All information given will be kept strictly private and confidential. 
vii 
 
Demographic Profile 
 
Parent’s name: ____________________________________________________ 
Children’s name: __________________________________________________ 
Address: _________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
Phone no. (House): _________________________ 
Date of birth: ___/___/____ 
Working situation: 
Father:  Not working 
    Government sector 
    Private sector 
    Own business 
  
Mother:  Not working 
    Government sector 
    Private sector 
    Own business 
 
Household size: ______ 
 
Household income: RM________________ 
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APPENDIX FOUR 
 
HOW TO WEAR ACCELEROMETER 
 
 
 
 
 
 
 
 
 
 
 
1. Be sure the activity monitor in the right side of your child's 
waist 
2. Activity belt worn under clothing 
 
3. Keep ACTIGRAPH logo at the bottom 
and not reversed 
4. Note the time your child starts to wear a seat 
belt in the ACTIVITY DIARY in column "ON 
TIME". 
EXAMPLE: 8:00 am 
5. Remove the belt and record the activity before 
bed time your child stop wearing belt on the activity 
in column "TIME OFF". 
EXAMPLE: 11.00pm 
 
    
ix 
 
APPENDIX FIVE 
ACTIVITY BELT DIARY 
Name: _______________________________________ 
School: _____________________________________ 
Wear the belt in the morning and make a note when your child starts to wear on the column "time on". Remove the 
belt at bedtime and make a note when your child stops wearing it on that column "time off"   
                                                                                                                                                                 
                                                                                                 
HARI TIME ON TIME OFF 
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PedsQL
TM
 
Senarai Semak 
Kualiti Hidup Pediatrik 
 
Versi 4.0 – Bahasa Melayu 
 
 
LAPORAN KANAK-KANAK (UMUR 5-7) 
 
Arahan untuk penemuramah: 
 
Saya akan menanyakan beberapa soalan kepada anda tentang perkara yang mungkin 
menjadi masalah kepada beberapa kanak-kanak. Saya ingin tahu berapa kerap 
masalah yang mungkin anda alami bagi perkara-perkara berikut. 
  
Berikan templat kepada subjek dan tunjukkan kepada respon ketika anda membacakannya. 
 
Jika ia tidak pernah menjadi masalah bagi anda, tunjukan jari anda pada muka senyum   
 
Jika ia kadangkala menjadi masalah bagi anda, tunjukkan jari anda pada muka biasa 
 
Jika masalah selalu berlaku, tunjukkan jari anda pada muka masam 
 
Saya akan membacakan setiap soalan.Tunjukkan pada gambar-gambar yang 
menunjukkan berapa kerap masalah ini kepada anda. Mari kita cuba terlebih dahulu 
 
 Tidak 
pernah 
Kadangkala Selalu  
Adakah anda sukar memetik jari 
     
         
Arahkan subjek cuba memetik jari untuk membuktikan sama ada mereka menjawab soalan 
dengan betul. Ulang soalan jika subjek memberikan respon berlainan dengan tindakan 
mereka memetik jari.    
ID# _________________________ 
 
Date:________________________ 
 xi 
 
 
Cuba fikirkan bagaimana keadaan anda pada beberapa minggu yang lepas. Sila dengar 
baik-baik bagi setiap ayat yang dibacakan dan beritahu saya berapa kerap ia menjadi 
masalah kepada anda 
 
Selepas membaca satu ayat, telunjukkan pada templat. Jika subjek segan atau tidak faham 
bagaimana menjawab soalan, bacakan pilihan respon ketika tunjuk pada muka-muka. 
 
FUNGSI FIZIKAL (masalah dengan…) Tidak 
pernah 
Kadangkala  Selalu 
1. Adakah anda sukar untuk berjalan 0 2 4 
2. Adakah anda sukar untuk berlari  0 2 4 
3. Adakah anda sukar bersukan atau bersenam 0 2 4 
4. Adakah anda sukar mengangkat barang besar 0 2 4 
5. Adakah anda sukar mandi sendiri 0 2 4 
6. Adakah anda sukar melakukan aktiviti harian (seperti 
mengemas barang mainan) 
0 2 4 
7. Adakah anda berasa sakit atau luka (di 
mana?_______) 
0 2 4 
8. Pernahkah anda berasa terlalu penat untuk bermain 0 2 4 
 
Ingat, beritahu saya berapa kerap masalah berikut terjadi pada anda beberapa minggu 
yang lepas. 
FUNGSI EMOSI (masalah dengan…) Tidak 
pernah 
Kadangkala  Selalu 
1. Adakah anda berasa takut 0 2 4 
2. Adakah anda berasa sedih 0 2 4 
3. Adakah anda berasa marah 0 2 4 
4. Adakah anda sukar untuk tidur 0 2 4 
5. Adakah anda risau apa akan terjadi pada diri anda 0 2 4 
 
FUNGSI SOSIAL (masalah dengan…) Tidak 
pernah 
Kadangkala  Selalu 
1. Adakah anda sukar bergaul dengan rakan-rakan 
lain 
0 2 4 
2. Pernahkah rakan-rakan lain tidak mahu bermain 
dengan anda 
0 2 4 
3. Pernahkah rakan-rakan lain mengejek anda 0 2 4 
4. Bolehkah rakan-rakan lain melakukan  perkara yang 
anda tidak boleh lakukan 
0 2 4 
5. Adakah sukar untuk anda terus bermain apabila 
bermain dengan rakan-rakan  
0 2 4 
 
 xii 
 
FUNGSI SEKOLAH (masalah dengan…) Tidak 
pernah 
Kadangkala  Selalu 
1. Adakah anda sukar menumpukan perhatian di sekolah 0 2 4 
2. Adakah anda pelupa 0 2 4 
3. Adakah sukar untuk sentiasa menyiapkan kerja 
sekolah 
0 2 4 
4. Adakah anda tidak ke sekolah kerana tidak sihat 0 2 4 
5. Adakah anda tidak ke sekolah kerana perlu berjumpa 
doktor/ke hospital 
0 2 4 
 
 xiii 
 
 
 
 
 
Berapa kerap masalah ini kepada anda? 
 
 
 
 
    Tidak pernah   Kadangkala           Selalu 
 
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PedsQL
TM
 
Senarai Semak  
Kualiti Hidup Pediatrik 
 
Versi 4.0 – Bahasa Melayu  
 
 
LAPORAN IBUBAPA untuk KANAK-KANAK (umur 5-7) 
 
 
 
 
 
ARAHAN 
 
Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin   
menjadi masalah kepada anak anda. Sila beritahu kami berapa kerap 
masalah bagi setiap perkara-perkara berikut anak anda alami pada 
BULAN LEPAS dengan membulatkan: 
     
 
0 jika tidak pernah bermasalah 
1 jika hampir tidak pernah bermasalah  
2 jika kadang-kala bermasalah 
3 jika selalu bermasalah 
4 jika hampir sentiasa bermasalah 
 
     Tiada jawapan yang betul atau salah.   
    Jika anda tidak faham soalan, sila minta bantuan. 
 
 
 
 
ID# __________________________ 
 
Date:_________________________ 
 xv 
 
Pada BULAN LEPAS, berapa kerap anak anda mengalami masalah berikut … 
 
 
FUNGSI FIZIKAL (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Berjalan lebih dari satu blok bangunan 0 1 2 3 4 
2. Berlari 0 1 2 3 4 
3. Menyertai aktiviti sukan atau bersenam 0 1 2 3 4 
4. Mengangkat sesuatu yang berat 0 1 2 3 4 
5. Mandi sendiri 0 1 2 3 4 
6. Melakukan aktiviti harian di sekeliling rumah 0 1 2 3 4 
7. Mengalami luka atau sakit 0 1 2 3 4 
8. Rendah tahap tenaga/cepat letih 0 1 2 3 4 
 
FUNGSI EMOSI (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Berasa takut 0 1 2 3 4 
2. Berasa sedih/murung 0 1 2 3 4 
3. Berasa marah 0 1 2 3 4 
4. Kesukaran untuk tidur 0 1 2 3 4 
5. Risau apa akan terjadi kepada mereka 0 1 2 3 4 
 
FUNGSI SOSIAL (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Bergaul dengan kanak-kanak lain 0 1 2 3 4 
2. Kanak-kanak lain tidak mahu berkawan dengannya 0 1 2 3 4 
3. Diejek oleh rakan-rakan 0 1 2 3 4 
4. Tidak boleh melakukan sepertimana kanak-kanak 
sebaya mereka yang lain mampu lakukan 
0 1 2 3 4 
5. Sentiasa kekal bermain dengan rakan-rakan lain 0 1 2 3 4 
 
 
 
 
 
 
 xvi 
 
FUNGSI SEKOLAH (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Memberi tumpuan di dalam kelas 0 1 2 3 4 
2. Pelupa 0 1 2 3 4 
3. Menyiapkan kerja/tugasan sekolah 0 1 2 3 4 
4. Tidak hadir ke sekolah kerana tidak sihat 0 1 2 3 4 
5. Tidak hadir ke sekolah kerana berjumpa doktor/ke 
hospital 
0 1 2 3 4 
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PedsQL
TM
 
Senarai Semak  
KualIti Hidup Pediatrik 
 
Versi 4.0 – Bahasa Melayu 
 
 
LAPORAN KANAK-KANAK (umur 8-12) 
 
 
 
 
ARAHAN 
 
Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin   
menjadi masalah kepada anda. Sila beritahu kami berapa kerap masalah 
bagi setiap perkara-perkara berikut anda alami pada BULAN LEPAS 
dengan membulatkan: 
     
 
0 jika tidak pernah bermasalah 
1 jika hampir tidak pernah bermasalah  
2 jika kadang-kala bermasalah 
3 jika selalu bermasalah 
4 jika hampir sentiasa bermasalah 
 
     Tiada jawapan yang betul atau salah.   
    Jika anda tidak faham soalan, sila minta bantuan. 
 
 
 
 
 
 
 
 
ID# __________________________ 
 
Date:_________________________ 
 xviii 
 
 
Pada BULAN LEPAS, berapa kerap anda mengalami masalah berikut … 
     
KESIHATAN DAN AKTIVITI SAYA (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Sukar untuk saya  berjalan lebih dari satu blok 
bangunan 
0 1 2 3 4 
2. Sukar untuk saya berlari 0 1 2 3 4 
3. Sukar untuk saya melakukan aktiviti sukan atau 
bersenam 
0 1 2 3 4 
4. Sukar untuk saya mengangkat sesuatu yang berat 0 1 2 3 4 
5. Sukar untuk saya mandi sendiri 0 1 2 3 4 
6. Sukar untuk saya melakukan aktiviti harian di sekeliling 
rumah 
0 1 2 3 4 
7. Saya merasa sakit atau luka 0 1 2 3 4 
8. Saya mempunyai tahap tenaga yang rendah/ cepat 
letih 
0 1 2 3 4 
   
PERASAAN SAYA (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Saya berasa takut  0 1 2 3 4 
2. Saya berasa sedih/murung 0 1 2 3 4 
3. Saya berasa marah 0 1 2 3 4 
4. Saya mengalami kesukaran untuk tidur 0 1 2 3 4 
5. Saya risau apa akan terjadi pada diri saya 0 1 2 3 4 
 
BAGAIMANA SAYA BERGAUL DENGAN ORANG LAIN 
(masalah dengan…) 
Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Saya mengalami masalah untuk bergaul dengan 
kanak-kanak lain 
0 1 2 3 4 
2. Kanak-kanak lain tidak mahu berkawan dengan saya 0 1 2 3 4 
3. Kanak-kanak lain mengejek saya 0 1 2 3 4 
4. Saya tidak dapat melakukan perkara-perkara seperti 
mana rakan-rakan sebaya saya mampu lakukan 
0 1 2 3 4 
5. Susah untuk saya sentiasa bermain dengan kawan –
kawan saya  
0 1 2 3 4 
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SEKOLAH (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentiasa 
1. Sukar untuk menumpukan perhatian di dalam kelas 0 1 2 3 4 
2. Saya pelupa 0 1 2 3 4 
 
 
 
 
 
 
 
3. Saya mengalami masalah menyiapkan tugasan 
sekolah 
0 1 2 3 4 
4. Saya tidak ke sekolah kerana tidak sihat 0 1 2 3 4 
5. Saya tidak ke sekolah kerana ber jumpa doctor/ke 
hospital 
0 1 2 3 4 
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LAPORAN IBUBAPA untuk KANAK-KANAK (umur 8-12) 
 
 
 
 
ARAHAN 
 
Mukasurat seterusnya mempunyai senarai perkara-perkara yang mungkin   
menjadi masalah kepada anak anda. Sila beritahu kami berapa kerap 
masalah bagi setiap perkara-perkara berikut anak anda alami pada 
BULAN LEPAS dengan membulatkan: 
     
 
0 jika tidak pernah bermasalah 
1 jika hampir tidak pernah bermasalah  
2 jika kadang-kala bermasalah 
3 jika selalu bermasalah 
4 jika hampir sentiasa bermasalah 
 
     Tiada jawapan yang betul atau salah.   
    Jika anda tidak faham soalan, sila minta bantuan. 
 
 
 
 
ID# __________________________ 
 
Date:_________________________ 
 xxi 
 
 
Pada BULAN LEPAS, berapa kerap anak anda mengalami masalah berikut … 
 
 
FUNGSI FIZIKAL (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentias
a 
9. Berjalan lebih dari satu blok bangunan 0 1 2 3 4 
10. Berlari 0 1 2 3 4 
11. Menyertai aktiviti sukan atau bersenam 0 1 2 3 4 
12. Mengangkat sesuatu yang berat 0 1 2 3 4 
13. Mandi sendiri 0 1 2 3 4 
14. Melakukan aktiviti harian di sekeliling rumah 0 1 2 3 4 
15. Mengalami luka atau sakit 0 1 2 3 4 
16. Rendah tahap tenaga/cepat letih 0 1 2 3 4 
 
FUNGSI EMOSI (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentias
a 
6. Berasa takut 0 1 2 3 4 
7. Berasa sedih/murung 0 1 2 3 4 
8. Berasa marah 0 1 2 3 4 
9. Kesukaran untuk tidur 0 1 2 3 4 
10. Risau apa akan terjadi kepada mereka 0 1 2 3 4 
 
FUNGSI SOSIAL (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentias
a 
6. Bergaul dengan kanak-kanak lain 0 1 2 3 4 
7. Kanak-kanak lain tidak mahu berkawan dengannya 0 1 2 3 4 
8. Diejek oleh rakan-rakan 0 1 2 3 4 
9. Tidak boleh melakukan sepertimana kanak-kanak 
sebaya mereka yang lain mampu lakukan 
0 1 2 3 4 
10. Sentiasa kekal bermain dengan rakan-rakan lain 0 1 2 3 4 
 
 
 
 
 
 
 xxii 
 
FUNGSI SEKOLAH (masalah dengan…) Tidak 
pernah 
Hampir 
tidak 
pernah 
kadang
kala 
Selalu Hampir 
sentias
a 
6. Memberi tumpuan di dalam kelas 0 1 2 3 4 
7. Pelupa 0 1 2 3 4 
8. Menyiapkan kerja/tugasan sekolah 0 1 2 3 4 
9. Tidak hadir ke sekolah kerana tidak sihat 0 1 2 3 4 
10. Tidak hadir ke sekolah kerana berjumpa doktor/ke 
hospital 
0 1 2 3 4 
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APPENDIX EIGHT 
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APPENDIX NINE 
Post pilot semi structured questionnaire                             
 
1. In general how did you feel about the program – overall impression? 
_________________________________________________________________________ 
2. Your expectations before the start 
_________________________________________________________________________
_ 
3. How did it compare with your expectations? Worse or better? 
_________________________________________________________________________
_ 
4. How did you find the written materials? 
_________________________________________________________________________
_ 
5. Goal setting was it useful / difficult? 
_________________________________________________________________________
_ 
6. Diary keeping was it helpful / easy to do? 
_________________________________________________________________________
_ 
7. Did rewards help you to meet your goals? 
_________________________________________________________________________
_ 
8. Number of sessions, were they easy to attend / too many / too few? 
_________________________________________________________________________ 
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